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Foreword 


It  is  now  almost  two  decades  since  the  last  edition  of  this  book  was 
published.  During  this  period  the  whole  field  of  nutrition,  with  which 
the  book  deals,  has  changed  so  drastically  that  nothing  less  than  a  com¬ 
plete  rewriting  would  suffice. 

This  revision  has  been  long  overdue.  The  original  author  has  been 
evading  the  issue,  however,  both  because  she  realized  the  enormous  task 
involved  and  because  she  has  been  too  long  out  of  touch  with  nutrition 
activities  in  the  continental  United  States.  Moreover,  having  transferred 
her  activities  and  interests  to  Puerto  Rico,  it  is  her  belief  that  she  could 
render  a  greater  service  by  continuing  to  devote  her  time  and  energy  to 
the  nutrition  program  she  has  become  involved  in  there. 

But  there  was  no  escaping  the  fact  that  the  book  should  be  revised. 
According  to  those  who  have  used  it,  the  book  has  served  a  useful  pur¬ 
pose,  for  it  brings  together  in  one  volume  material  not  found  in  any  other 
single  source.  Fortunately  there  was  available  a  person  who  was  eminently 
well  fitted  for  the  task  of  revision,  and  she  was  finally  persuaded  to  under¬ 
take  it. 


Mrs.  Martin  was  an  associate  of  the  author  as  a  member  of  the  staff 
of  the  Department  of  Home  Economics  at  The  University  of  Chicago. 
She  helped  throughout  when  the  book  was  first  issued  in  1927  and  re¬ 
vised  in  1935.  Later  as  Director  of  Nutrition  for  the  National  Dairy 
Council  she  kept  in  touch  with  nutrition  activities  throughout  the 
country  and  was  chiefly  responsible  for  the  excellent  teaching  materials 
published  by  that  organization.  For  several  years  she  directed  a  school 
nutrition-health  demonstration  in  the  schools  of  Akron,  Ohio.  Through  this 
she  gamed  firsthand  experience  in  the  practical  aspects  of  a  school  program  • 
in  arousing  the  interest  of  principals  and  teachers  in  the  health  of  their 
Ch.klren  and  helping  them  to  undertake  a  vigorous  program;  in  ways 
of  motivating  parents,  teachers,  and  children  to  action;  in  methods  of 
using  the  school  lunch  as  a  means  of  nutrition  education,  and  as  a  measure 
ol  the  success  of  the  school's  nutrition  teaching.  These  experiences  have  giv- 

h"  a,rea  iSt,C  understandi"g  of  the  problems  in  a  school  situation  and 
practical  ways  of  dealing  with  them. 


v 


VI 


Foreword 


Nor  have  her  interests  been  confined  to  the  school.  Through  her 
affiliations  and  services  in  local,  state,  and  national  organizations  con¬ 
cerned  with  nutrition;  through  her  membership  on  the  Food  and  Nutri¬ 
tion  Advisory  Committee  for  the  U.S.  Department  of  Agriculture,  and  in 
many  other  ways,  she  has  gained  a  broad  over-all  view  of  the  problems  of 
nutrition  in  the  United  States.  All  such  experiences  have  given  her  the 
background  and  interest  that  have  fitted  her  for  the  arduous  task  of 
revision. 

Vast  changes  and  shifts  in  emphasis  have  occurred  since  1935  in  all 
the  fields  covered  by  the  text.  Many  topics  that  it  was  deemed  important 
at  that  time  to  deal  with  in  some  detail  are  now  taken  for  granted,  or 
have  been  entirely  abandoned.  At  that  time,  for  example,  the  use  of 
deviation  from  average  height  and  weight  standards  as  a  measure  of 
nutrition  was  a  highly  controversial  subject,  and  it  seemed  essential 
that  both  sides  of  the  question  be  fully  aired.  Today  a  few  paragraphs 
are  sufficient  to  summarize  the  controversy  for  historical  purposes.  New 
procedures  and  techniques  now  occupy  the  limelight. 

In  1935  clinical  and  chemical  methods  of  judging  nutritional  status 


for  specific  factors  could  merely  be  outlined  as  possibilities  for  the  future. 
Now,  though  they  are  far  from  being  perfected  and  fully  accepted  as 
specific  or  adequate,  they  are  being  employed  for  determining  the  nutri¬ 
tional  status  in  respect  to  many  of  the  dietary  factors.  These  methods, 
therefore,  deserve  and  receive  a  fuller  discussion. 

Other  sections  in  the  previous  edition  rightly  have  been  greatl)  cur¬ 
tailed  or  notably  altered.  The  earlier  historical  discussion  of  growth 
studies  has  been  largely  condensed  into  a  table,  and  seasonal  growth 
studies  only  briefly  summarized  in  order  to  allow  space  for  reporting  the 
important  growth  studies  now  in  progress  by  improved  methods,  lo 
these  have  been  added  sections  on  the  relatively  new  field  of  public 
health  nutrition  and  valuable  data  on  the  various  international  organiza¬ 
tions  now  concerned  with  programs  for  human  betterment,  including 
nutrition,  throughout  the  world.  A  new  roster  of  agencies,  organizations 
and  movements  in  the  United  States,  contributing  to  the  nutrition  of 
children  has  been  added.  The  sections  of  the  text  devoted  to  nutrition 
education  in  schools  have  been  completely  rewritten  to  bring  them  in 
accord  with  present  practice. 

In  short,  it  might  almost  literally  be  said  that  any  resemblance  between 
the  1935  volume  and  the  present  one  is  purely  coincidental.  And  yet  this 
is  not  quite  the  case.  The  sequence  of  chapters  and  the  topics  discussed  in 
them  are  still  much  the  same,  though  the  material  included  is  of  necessity 
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different.  The  purpose  and  the  spirit  of  the  book  remain  unchanged.  The 
aim,  as  before,  is  to  present  the  problem  of  nutrition  particularly  as  it 
affects  children  and  to  point  out  some  of  the  ways  and  means  by  which 
nutritional  betterment  of  children  and  the  population  in  general  may  be 
attained. 

All  who  have  been  associated  with  Mrs.  Martin  in  any  capacity  will 
know  with  what  meticulous  care  she  has  carried  out  this  laborious  task. 
They  will  know  how  painstakingly  she  has  reviewed  the  voluminous 
literature  on  the  many  topics;  how  she  has  checked  on  school  and  agency 
programs  now  in  progress;  how  she  has  consulted  with  specialists  on 
problems  in  their  fields  and  had  them  review  and  modify,  if  need  be,  sec¬ 
tions  dealing  with  their  areas;  in  short,  how  she  has  left  no  stone  unturned, 
no  task  undone,  that  would  help  to  make  the  material  accurate,  the  text 
readable,  and  the  whole  useful  to  those  who  will  employ  the  book  as  a 
text  in  classes,  or  as  a  guide  in  practical  nutrition  programs. 

The  result  represents  a  difficult  task  well  done,  and  the  original  author 
is  deeply  grateful  to  Mrs.  Martin  for  it. 

Lydia  J.  Roberts 

University  of  Puerto  Rico 


The  purpose  of  this  third  edition  of  Nutrition  If  ork  with  Children , 
like  that  of  former  editions,  is  to  present  in  one  volume  both  the 
problems  of  child  nutrition  and  practical  methods  of  dealing  with  them. 
The  content  of  the  book  falls  naturally  into  two  sections:  the  first,  con¬ 
sisting  of  chapters  i  through  vi,  is  devoted  largely  to  basic  understand¬ 
ings  of  the  problems;  the  second,  chapters  vii  through  xv,  is  concerned 
with  the  interpretation  of  these  understandings  in  terms  of  educational 
procedures. 

The  book  is  directed  primarily  to  college  and  university  students  of 
nutrition,  for  their  use  as  a  text  and  reference  book,  and  to  practicing 
nutritionists,  to  be  used  as  a  source  of  current  information  and  for  pro¬ 
gram  guidance.  It  is  assumed  that  most  of  these  readers  will  utilize  the 
book  in  its  entirety.  But  if  it  is  to  fulfil  its  full  purpose,  portions  of  the 
book  will  be  useful  to  many  other  individuals  and  groups,  including 
pediatricians  in  practice  and  in  public  health.  Previous  editions  have  been 
employed  as  a  text  in  workshops  and  classes  composed  of  nurses,  social 
workers,  parents,  school  administrators,  teachers,  and  other  nonnutrition 
groups.  And  many  such  individuals  have  come  to  rely  on  the  book  as  a 
reference  in  handling  practical  nutrition  problems.  Such  uses  have  been 
anticipated  in  the  present  text.  Chapters  v  through  xv  deal  with  down- 
to-earth  nutrition  questions,  which  are  largely  discussed  in  lay  terms: 
the  causes  and  elfects  of  malnutrition,  the  ways  to  assure  good  nutrition 

from  the  start,  and  how  nutrition  programs  operate  in  the  schools  and  in 
the  community. 


In  the  nineteen-year  interim  since  the  last  edition,  striking  advances 
have  been  made  in  almost  every  field  which  affects  the  content  of  the 
book.  Some  of  the  more  obvious  advances  are:  the  large  volume  of  basic 
research  from  nutrition  laboratories  in  this  country  and  abroad  which 
las  cast  new  light  on  many  fundamental  nutrition  problems  of  children- 
s  udies  on  the  growth  and  development  of  children  which  have  increased 
in  number  and  have  assumed  new  lines  of  attack;  methods  of  assessing 
nutritional  status  which  have  included  new  measurement  techniques- 

gr0Wth  norms  whlch  have  take"  account  of  individual  differences  in 
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normal  growth;  new  areas  of  nutrition  service  which  have  developed — 
notably  that  of  the  field  of  public  health  nutrition;  an  awakening  to  the 
nutritional  needs  of  other  peoples  of  the  world  and  the  growth  of  interna¬ 
tional  programs;  the  enrichment  of  general  purpose  foods  and  its  effect  on 
nutritional  well-being  of  populations;  the  greater  awareness  of  the  impor¬ 
tance  of  mental  and  emotional  health  in  dealing  with  the  nutritional  well¬ 
being  of  children;  and  the  growing  concern  for  the  overnourished  as  well 
as  for  the  undernourished  child. 

Several  influences  helped  to  stimulate  and  shape  the  course  of  these 
developments.  Among  them  were:  the  onset  of  World  War  II,  which  re¬ 
awakened  the  country  to  the  need  for  a  well-fed,  physically  fit  population; 
a  more  vigorous  national  leadership  through  agencies  and  organizations 
devoted  to  the  cause  of  a  better  nourished  people;  the  deliberations  of 
national  nutrition  conferences  and  White  House  conferences  on  children, 
which  served  to  activate  the  interests  of  professional  groups;  and  the 
organized  activities  of  state  and  local  nutrition  committees,  which 
aroused  community  interest  and  support.  These  and  other  developments 
and  influences  have  all  been  recognized  in  the  present  text  in  considering 
the  broad  aspects  of  nutrition  work  with  children. 

The  selection  of  material  for  the  text  was  a  major  problem.  The  writer 


was  all  too  well  aware  of  the  varied  needs  of  prospective  users  of  the  book. 
The  tremendous  volume  of  material  available  and  the  limitations  of  space 
required  compromises.  The  new  material  has  been  incorporated  with  the 
historically  important  sections  of  previous  editions,  and  the  whole  has 
been  condensed  into  a  book  purposely  made  smaller  than  its  predecessors 
to  keep  the  selling  price  from  becoming  prohibitive.  The  bibliographies 
appended  to  each  chapter  are  intended  to  provide  sources  of  additional 
information  on  subjects  necessarily  handled  with  great  brevity  in  the  text. 

But  with  the  problems  of  authorship  have  come  compensations. 
Foremost  of  these  is  the  feeling  of  satisfaction  which  is  mine  for  being  ab  e 
to  pay  tribute  to  Dr.  Roberts  by  perpetuating  the  name  ot  the  ongina 
book 'and  its  author  in  this  new  edition.  Hers  was  the  pioneer  e  or 
and  through  the  force  of  the  book  and  the  influence  of  its  author  workers 
throughout  the  world  have  helped  to  better  the  nutritional  status  of 

"b Another  source  of  gratification  has  been  the  spirit  of  friendly  interest 
and  genuine  helpfulness  I  have  met  wherever  and  whenever  ^  have 
turned  for  help  Many  individuals  have  given  unselfis  y 

u  l  I,- 1* >"•  -  °>  rsrjis 

have  been  completed  without  their  encouragement,  friendly  prodd  g, 


and  actual  assistance. 
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It  would  be  difficult  to  name  all  of  those  who  have  aided  the  project. 
A  few  individuals  are  singled  out  here  for  their  special  contributions. 
Others  are  cited  at  appropriate  points  in  the  text,  notably  in  chapter  x. 
Their  suggestions  have  been  drawn  upon  freely  in  developing  the  text. 
But  the  presentation  of  facts  and  their  interpretation  were  the  task  of  the 
writer  and  for  them  she  alone  must  assume  responsibility. 

Sections  dealing  with  specialized  subjects  were  read  by  authorities 
in  respective  fields:  medical,  Dr.  Julius  Richmond;  growth,  Dr.  Bernice 
Neugarten;  dental,  Dr.  James  H.  Shaw;  and  nutrition  services,  Miss 
Marjorie  Heseltine.  Dr.  Roberts  read  and  criticized  the  entire  text. 
Many  persons  assisted  with  the  chapters  on  the  school  nutrition  program 
by  contributing  material,  by  criticizing  manuscript,  or  by  counseling 
with  the  writer  on  content  and  form.  Among  those  who  participated 
were:  Miss  Helen  Michaelsen,  Dr.  E.  Neige  Todhunter,  Dr.  Bertyln 
Bosley,  and  Mrs.  Margaret  Hannay.  Of  the  considerable  number  who 
provided  illustrations,  special  credit  is  due  Dr.  Ruth  Blair  and  Dr.  H.  V. 
Meredith  for  generous  assistance.  Miss  Lillian  Roberts,  Mrs.  Mary 
Benson,  Dr.  Vera  MacNair,  and  Dr.  Margaret  Doyle  are  among  the  many 
others  who  helped  in  innumerable  ways  to  bring  the  text  to  completion.  To 
each  of  them  the  writer  expresses  her  sincere  appreciation.  In  a  very  special 
sense  thanks  are  due  to  Dr.  Edward  M.  Martin  for  his  sustained  interest 
and  encouragement  throughout  the  undertaking. 

Ethel  Austin  Martin 
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Introduction:  The  Meaning  of  Nutrition; 
Signs  of  Progress  in  Nutrition 
Work;  Evidences  of  Need 


It  has  been  said  that  nutrition  is  to  total  health  what  reading  is  to  total 
education.  Neither  health  nor  education  can  be  attained  without  the 
basic  requirement.  For  nearly  half  a  century,  evidence  has  been  accumu¬ 
lating  in  nutrition  laboratories  throughout  the  world  which  shows  that  the 
growth  of  young  of  all  species,  their  ultimate  size,  the  structure  of  the 
bones  and  teeth,  the  ability  to  withstand  infection,  the  attainment  of  full 
physical  vigor,  the  length  of  life  all  are  dependent  in  large  measure  upon 
the  nutrition  at  various  stages  throughout  the  life-span.  Indeed,  although 
there  is  still  much  to  be  learned  in  the  field  of  nutrition,  there  is  enough 
knowledge  now  available  to  build  a  better  generation  of  people — with 
better-grown,  better-developed  bodies,  greater  resistance  to  infection,  and, 
in  general,  more  vigorous,  more  efficient,  and  longer-lived- — if  the  knowl¬ 
edge  we  now  possess  could  only  be  incorporated  into  the  living  of  the  great 
masses  of  our  population— particularly  of  the  children. 

But  nutrition  research  continues  and  new  lines  of  investigation  offer 
great  promise.  Recent  findings  not  only  continue  to  emphasize  the  physi- 
cal  benefits  of  good  nutrition,  but  they  suggest  fundamental  approaches 
to  the  problem  of  developing  better  food  habits  in  children-a  problem 
which,  so  long  as  it  remains  unsolved,  will  stand  in  the  way  of  achieving  im¬ 
proved  nutrition  for  children.  There  is  increasing  awareness  that  food 
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word  nutrition  has  been  defined  many  times,  but  a  definition  formulated 
by  Graham  Lusk  in  1917  still  stands.  According  to  Lusk,  “Nutrition  may 
be  defined  as  the  sum  of  the  processes  concerned  with  growth,  maintenance 
and  repair  of  the  living  body  as  a  whole  or  of  its  constituent  parts.”  In  the 
last  analysis,  then,  nutrition  goes  back  to  the  individual  cells,  and  the  con¬ 
stant  exchange  of  materials  needed  for  their  normal  structure  and  function¬ 
ing.  Every  cell  in  the  body  has  a  certain  function  to  perform  and  requires, 
first  of  all,  a  constant  supply  of  nutrients  to  carry  out  these  activities.  In 
addition,  the  cells  themselves  are  constantly  undergoing  change.  Certain 
parts  or  even  whole  cells  are  being  broken  down  and  removed,  and  new 
materials  added  to  take  their  place.  During  the  period  of  growth,  further¬ 
more,  the  cells  are  also  increasing  in  size  or  in  number,  or  in  both,  to  pro¬ 
vide  for  the  growth  and  development  of  bones,  muscles,  and  the  various 
organs  and  body  structures. 

The  nutrition  of  the  body  as  a  whole,  then,  is  concerned  with  the  supply 
of  nutrients  to  all  these  individual  cells  in  order  to  meet  their  various  re¬ 
quirements,  as  well  as  with  the  removal  of  the  waste  products  of  oxidation 
and  tissue  breakdown.  The  nutrients  needed  by  the  various  organs  and 
tissues  are  to  some  extent  similar  for  all,  but  the  relative  requirements  for 
the  various  elements  may  vary  greatly.  The  blood,  for  example,  needs  a 
relatively  large  proportion  of  iron;  the  bones,  of  calcium,  phosphorus,  and 
vitamin  D ;  the  thyroid,  of  iodine;  and  other  parts  of  the  body  have  special 
needs  for  other  specific  materials. 

In  the  broad  sense,  therefore,  nutrition  includes  all  the  processes  con¬ 
cerned  in  supplying  these  nutritive  needs.  It  involves  the  lood  supply  it¬ 
self  and  the  whole  chain  of  processes  through  which  the  food  goes  in  order 
to  be  utilized  by  the  body,  whether  built  into  the  body’s  structure,  con¬ 
verted  into  enzymes  and  hormones  which  influence  processes,  or  used  as 
a  source  of  energy  for  its  activities.  This  includes  the  mastication  and  in¬ 
salivation  of  food  in  the  mouth,  its  digestion  in  the  stomach  and  intes- 

nes  its  absorption  into  the  blood  vessels  and  the  lymphatics  its  circu¬ 
lation  to  the  individual  cells  (together  with  the  oxygen  which  has  been 
Picked  up  in  the  lungs),  its  utilization  by  the  cells  for  energy,  or  for  bufld- 
•  •  m  their  structure  and,  finally,  the  carrying  away  ot  the  waste 

mg  T  ts  and  their  excretion  by  the  lungs,  the  kidneys,  and  the  intestine, 
products,  and  th  condition  or  state  of  nour- 

The  term  “nutritional  status  reiers  to  tne  conu 

Both  terms  will  be  used  in  this  text. 
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GOOI>  NUTRITION 

Good  nutrition  of  necessity  implies  that  everything  in  the  chain  of 
processes  described  above  is  running  smoothly,  h  ood  is  supplied  in  the 
amounts  and  kinds  needed  by  every  individual  cell,  and  the  various  organs, 
juices,  and  enzymes  are  doing  their  part  in  making  it  available  for  the  use 
of  the  cells.  Absorption  into  the  blood  stream  for  metabolic  processing  is 
taking  place.  Every  organ  and  tissue  is  thus  receiving  exactly  the  mate¬ 
rials  it  needs  for  its  functioning  and  for  building  its  structure,  and  is 
adequately  being  relieved  of  its  wastes.  As  a  consequence,  each  cell  has 
the  potentiality  for  optimal  functioning,  and  the  body  thus  nourished 
usually  bears  outward  and  visible  evidence  of  this  fact. 


POOR  NUTRITION 

Conversely,  then,  poor  nutrition  implies  that  some  breakdown  is  occur¬ 
ring  in  this  sequence  of  events.  First  of  all,  the  food  supply  may  be  limited 
in  amount,  or  lacking  in  constituents  needed  by  certain  of  the  body  cells; 
or  the  food  supply  may  be  abundant,  but  the  body  unable  to  use  it  be¬ 
cause  of  some  defect  in  the  organs  or  conditions  involved  at  some  stage  of 
the  process.  Through  some  flaw  in  the  digestive  tract  or  its  functioning  the 
food  may  escape  digestion  and  thus  be  of  no  more  use  to  the  body  than 
if  it  had  not  been  eaten.  On  the  other  hand,  it  may  be  digested  and  still 
fail  to  arrive  at  its  destination  in  the  cells  because  of  some  defect  in  the 
organs  or  processes  involved  in  absorption,  circulation,  or  assimilation. 
Or,  some  conditions  in  the  cells  themselves,  such  as  the  presence  of  toxins 
or  other  depressing  factors,  may  render  the  cells  unable  to  utilize  the 
materials  brought  to  them.  In  any  case  the  results  are  the  same. 


Whenever  any  individual  body  part  is  not  receiving  the  nutrients  it 
needs  in  both  kind  and  amount,  it  is  being  malnourished.  If  the  blood- 
forming  organs  do  not  receive  enough  iron  and  other  materials  needed  to 
build  normal  red  blood  cells  they  are  malnourished.  Likewise,  if  the 
teeth  or  bones  are  inadequately  supplied  with  calcium,  phosphorus,  and 
the  vitamins  needed  to  utilize  them;  if  the  thyroid  does  not  receive  the 

fneKnerled  for  "ormal  stature;  or  if  the  nerves,  glands,  muscles,  and 
other  body  parts  do  not  receive  the  specific  proteins,  mineral  salts  and 
vitamins  they  require,  they  are  being  malnourished  regardless  of  what 
may  b  true  o,  other  parts  of  the  body.  Furthermore,  if  there  is  not  enough 
tal  food  being  eaten  to  furnish  a  certain  amount  of  reserve  to  be  stored 
as  body  fat  for  padding  to  the  nerves,  muscles,  and  internal  organs  the 
ody  may  properly  be  considered  undernourished  from  this  standnoint 
on  the  other  hand,  the  body  may  be  considered  overnourished  Soo  mTclt' 
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food  is  eaten  and  there  is  an  excess  being  stored  as  body  fat,  to  the  impair¬ 
ment  of  the  normal  functioning  of  any  of  the  body  organs  or  processes. 

IS  THERE  A  NEED  FOR  NUTRITION  WORK 
WITH  CHILDREN? 

The  urgency  for  nutrition  work  with  children  obviously  depends  on  the 
status  of  nutrition  in  the  child  population.  We  should,  therefore,  ask  our¬ 
selves  whether  a  need  for  nutritional  improvement  really  exists.  How 
many  of  the  nation’s  children  are  really  in  “good”  nutrition  by  the  terms 
of  the  definition?  How  many  may  be  said  to  be  in  “poor”  nutrition?  And 
what  progress  has  been  made,  over  the  years,  in  increasing  the  number 
in  the  “good”  group  and  decreasing  the  number  in  the  “poor”  group? 

The  answers  to  these  questions  are  not  easily  obtained.  Unfortunately 
there  is  no  single,  easily  applied  method  of  judging  nutritional  status— no 
one  standard  by  which  all  children  may  be  classified  reliably  as  well  or 
poorly  nourished.  Several  methods  of  judging  nutritional  status  are  dis¬ 
cussed  in  detail  in  chapters  ii  and  iii.  They  will  be  considered  here  only  as 
they  help  to  sketch-in  the  broad  outlines  of  the  current  nutritional  pic¬ 
ture,  and  as  they  suggest  in  a  general  way  progress  or  lack  of  it  to  date. 

EVIDENCES  OF  PROGRESS 


IMPROVED  PHYSICAL  STATUS 

There  are  a  number  of  indications  that  the  trend  in  the  nutritional 
status  of  children  in  this  country  has  been  gradually  upward  in  the  last 
quarter  of  a  century.  One  evidence  of  this  improvement  is  the  virtual 
elimination  of  nutritional  deficiency  diseases,  such  as  scurvy  and  rickets. 
Better  nutrition  has  also  been  a  factor  in  many  other  health  benefits. 
Maternal  and  infant  deaths,  for  example,  have  declined  notably,  due  in 
some  measure  to  better  nutrition,  and  there  have  been  appreciable  in¬ 
creases  in  the  growth  rate  of  children.  Today,  children  in  this  country  are, 
on  the  average,  taller  and  heavier  than  those  of  corresponding  ages  in  pre¬ 
vious  generations,  and  improved  nutrition  is  regarded  as  a  factor  in  bring- 

ing  about  this  change. 

IMPROVED  DIET 


Further  indication  of  nutritional  improvement  is  provided  indirectly  by- 
food  consumption  data:  (•)  from  foods  and  nutrients,  available  per  capita 
in  the  national  food  supply  over  a  period  of  years;  ( b )  from  surveys  of 
family  diets  made  at  stated  intervals;  and  in  lesser  degree,  (c)  from  records 
Of  the  number  and  quality  of  school  lunches  served  in  recent  years_ 

Changes  in  the  national  food  supply.- The  nutrient  content  of  the  na- 
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tional  food  supply  has  shown  considerable  improvement  between  the  years 
1910  and  1952,  as  indicated  in  Table  1.  The  most  striking  increases  were 
in  iron,  thiamine,  riboflavin,  and  niacin,  as  shown  in  the  contrasting  1940 
figures,  just  before  enrichment  of  bread  and  flour,  and  in  the  1946  figures 
after  the  enrichment  program  was  well  under  way.  These  four  nutrients, 
as  well  as  calcium,  vitamin  A,  folic  acid,  and  ascorbic  acid,  were  available 
in  larger  quantities  in  1952  than  in  1910,  although  each  was  available  in 
somewhat  smaller  amounts  in  1952  than  in  1946,  at  the  peak  of  the  war¬ 
time  rise.  As  indicated  in  Table  1,  the  quantity  of  protein  available  in  1952 

TABLE  1 

National  Food  Supplies:  Nutrients  Available  for  Consumption  Per 
Capita  Per  Day,  for  Specified  Years  between  19C9  and  1952* 


Yearf 

Food 

Energy 

(Calo¬ 

ries) 

Pro¬ 

tein 

(Gm.) 

Fat 

(Gm.) 

Car¬ 

bohy¬ 

drate 

(Gm.) 

Cal¬ 

cium 

(Gm.) 

Iront 

(Mg.) 

Vita¬ 
min  A 
Value 
(Int’l 
Units) 

Thia- 

minet 

(Mg.) 

Ribo- 

flavint 

(Mg.) 

N  ia- 
cinj 
(Mg.) 

Folic 

Acid 

(Mg.) 

Ascor¬ 

bic 

Acid 
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0.84 

15.3 

7,000 

1.63 

1.86 

17.8 

0  131 

107 

1916. . . 

3,380 

95 
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0.82 

14.5 

6,800 

1.57 

1.81 

16.5 

.  122 

98 

1922. . . 

3,430 

93 

128 
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0.88 

14.8 

7,800 

1.54 

1.87 

16.3 

.  125 

108 

1928. . . 

3,490 

93 
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0.89 

14.5 

7,600 

1.58 

1.89 

16.3 

.  133 

109 

1954.  .  . 

3,250 

90 

132 

433 

0.90 

14.5 

8,100 

1.49 

1.86 

16. 1 

.  131 

1  14 

1940. . . 

3,340 

92 

142 

432 

096 

14.8 

8,200 

1 . 55 

1.95 

16.5 

136 

122 

1946. . . 

3,320 

103 

143 

414 

1.12 

19.1 

9,200 

2.27 

2 . 53 

22.2 

147 

132 

1952. . . 

o ,  24(J 

96 

145 

398 

1.04 

17.1 

7,800 

1.92 

2.34 

19.7 

0.133 

114 
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was  somewhat  higher  than  in  other  years  shown,  except  1910  and  1946 
he  calorie  value  of  available  foods  and  their  carbohydrate  content  have 
dechned  gradually  throughout  the  1910-52  period.  At  the  same  time  the 
at  content  has  risen  gradually,  and  a  larger  share  of  the  total  calories 
has  thus  been  derived  from  fat  in  recent  years. 

A  study  of  national  food  consumption  trends  for  the  same  period  indi 
cates  shifts  m  amounts  and  kinds  of  food  used.  The  general  trend  has 
toward  increased  availability  of  foods  in  all  major 
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recent  years,  the  national  food  supply  has  been  sufficient  to  provide  every 
person  in  this  country  with  a  diet  which  would  meet  the  Recommended 
Dietary  Allowances,  if  the  food  were  distributed  according  to  need  and 
used  without  undue  waste.  Unfortunately  these  conditions  are  not  met. 
A  larger  proportion  of  the  protective  foods  goes  to  upper-level-income 
families,  and  there  is  an  element  of  waste  at  all  levels.  Therefore,  while  the 
per  capita  national  averages  are  useful  in  indicating  trends,  their  limitations 
are  obvious  for  judging  the  nutritional  adequacy  of  diets  consumed  by 
families  and  individuals. 
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Trends  in  National  Food  Supplies” 


5-yr.  moving  av.  centered.  Data  for  year  1953  shown  by  symbol 
*Per  capita  civilian  consumption,  U.S.  (using  1947-49  retail  prices  as  weights). 

I  amity  food  supplies—  Family  food  studies  offer  a  more  refined  measure 
of  food  habit  trends.  They  usually  show,  for  example,  how  the  food  supply 
is  divided  among  population  groups  on  the  basis  of  income,  race,  or  place 
ol  residence.  In  general,  the  favorable  trends  indicated  by  the  national 
food  supply  (Chart  1)  are  reflected  in  family  food  consumption  as  shown 
>>  studies  conducted  by  Human  Nutrition  and  Home  Economics  Re- 
seardr  of  the  United  States  Department  of  Agriculture  in  1936,  1942,  and 

In  1950  Stiebeling  made  the  following  comment  regarding  the  finding 
of  these  studies  and  the  factors  which  affected  them : 
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Many  forces  have  been  at  work  to  bring  about  a  better  dietary  situation  through 
the  years.  Families  have  had  higher  real  income.  Food  supplies  have  been  relatively 
abundant.  Advances  in  transportation,  processing  and  storage  of  foods  have  made 
many  vegetables  and  fruits,  once  highly  seasonal,  increasingly  available  throughout 
the  year,  even  in  the  smaller  and  more  remote  communities.  New  developments  in 
technology  have  produced  new  kinds  of  foods  and  put  old  foods  in  new  forms  and 
packages.  We  have  restored  or  enriched  some  foods  with  specific  nutrients  and  have 
learned  more  about  conserving  the  inherent  nutritional  values  and  palatability  of 
others.  Added  to  these  is  the  fact  that  now  we  know  more  about  what  constitutes  a 
good  diet. 

School  lunches. — The  increased  number  and  the  improved  quality  of 
lunches  served  school  children  is  another  bit  of  evidence  of  dietary  im¬ 
provement.  Chart  2  shows  the  striking  changes  made  in  the  ten  years  of 
the  National  School  Lunch  Program.  More  than  three  times  as  many 
lunches  were  served  in  1953  as  in  1944,  and  the  per  cent  of  complete 
lunches  (type  A)  rose  from  40  per  cent  in  1944  to  75  per  cent  in  1953. 


OTHER  EVIDENCE 

Progress  of  another  nature  has  contributed  to  the  improved  nutritional 
situation.  Research  on  the  dietary  requirements  of  individuals  and  de¬ 
termination  of  the  nutritive  values  of  foods  have  stimulated  eltortsto 
appraise  the  adequacy  of  diets  as  a  basis  for  educational  programs.  Such 
programs  have  grown  in  strength  and  in  the  number  of  professional  work¬ 
ers  engaged  in  the  educational  aspects  of  food  and  nutrition.  Chart  3 
shows  increases  in  such  personnel  in  three  agencies,  between  1940  and 

1950.  .  .  . 

More  is  known  now  about  the  factors  which  alfect  food  habits.  A  greater 

effort  is  being  made  now  to  conduct  educational  programs  in  accordance 
with  modern  educational  concepts,  and  more  headway  is  being  made  m 
co-ordinating  the  lines  of  attack.  All  of  these  factors  and  many  more  are 
elements  in  the  broad  picture  of  progress.  But  lest  this  estimate  appear 
too  optimistic,  let  us  examine  the  other  side  of  the  picture.  V nfortuna  e  y, 
the  foregoing  does  not  tell  the  whole  story. 

EVIDENCES  OF  NEED 


SIGNS  OF  NUTRITIONAL  DEFICIENCY 

Despite  the  fact  that  dietary  deficiency  diseases,  as  such  are  no  longer 
a  mal  nutrition  problem,  evidences  of  “subclinical”  defiaenc.es  st.  are 
found.  Wilder  points  out  that  so  long  as  this  is  the  case  we  cannot  alford 

to  be  complacent.  He  says,  in  part. 


Improvement  in  School  Lunches,  National  School  Lunch  Program 


Courtesy  U.S.  Department  o  j Agriculture 
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evidence  of  vitamin  or  mineral  deficiency,  they  have  little  margin  of  safety  in  their 
tissue  stores  to  resist  nutritional  stresses  incident  to  disease  or  to  periods  of  temporary 
unbalance  or  shortages  in  their  diets. 

At  the  present  time  the  methods  for  detecting  borderline  deficiency  con¬ 
ditions  are  not  sufficiently  perfected  to  assure  accurate  data  on  the  occur¬ 
rence  of  these  conditions  (chap.  ii).  Nor  have  the  methods  been  applied  to 
any  considerable  segment  of  the  population.  A  number  of  nutritional 
status  studies  on  children  have  been  conducted  in  this  country  by  various 
research  groups  working  alone  and  co-operatively.  A  considerable  portion 


CHART  3 

Specialists  in  Food  and  Nutrition  Education  in  Selected  Agencies 

1950*  and  1940f 


Stole  Health  Deportment  Nutritionists 
( from  85  to  170  ) 

Red  Cross  Chapter  Nutritionists.... 
( from  18  to  28  ) 

Extension  Specialists 

(  from  78  to  112) 


Total . 


( from  181  to  310 ) 


U.S.  Department  of  Agriculture 


100 

Per  cent  (19401  =  100) 


200 


Source.— U.S.  Dept.  Health,  Education,  and  Welfare,  National  Red  Cross,  and  U.S.  Department  of  Agricul¬ 
ture,  published  and  unpublished  data. 

*  Or  sometime  between  July  1,  1948,  and  June  30,  1951. 
f  Or  sometime  between  July  1,  1940,  and  June  30,  1941. 

of  the  current  work  is  spearheaded  by  state  experiment  stations.  The 
studies  have  been  made  in  different  sections  of  the  United  States  ant  on 
croups  of  different  economic  levels.  They  have  usually  included  clinical 
examinations,  the  application  of  chemical  tests,  and  dietary  stu  les. 

Practically  all  of  these  studies  have  revealed  some  physical  signs  com¬ 
monly  associated  with  nutritional  deficiencies.  Some  of  them  have  reported 
the  appearance  of  certain  lesions  in  as  many  as  50  per  cent  oi  the  children. 
No  claims  are  made  that  the  conditions  observed  were  causer  by  he  Uh 
r  nlltrients  It  is  perhaps  significant,  however,  that  the  \  ) 

«  Le  usually  good  and  the  diet  has  been  abundant  and  varied. 
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EXTENT  OF  DENTAL  CARIES 

The  widespread  incidence  of  dental  caries  suggests  further  evidence  of 
the  need  for  nutrition  work  with  children,  for  nutrition  bears  a  relation¬ 
ship  to  the  cause  and  prevention  of  this  disease.  I  here  is  some  knowledge 
of  the  nutritional  factors  involved  in  dental  decay  (chap,  vi),  but  it  is 
evident  that  little  headway  has  been  made,  to  date,  in  reducing  its  inci¬ 
dence.  Dental  caries  is  still  rampant  in  children  of  all  ages.  From  a  number 
of  studies,  the  percentage  of  school  age  children  showing  evidence  of 
caries  varied  from  about  20  to  100  per  cent,  with  a  tendency  for  the  figure 
to  increase  with  the  age  of  the  children  (Table  3).  A  continuous  program 
to  eradicate  dental  defects  is  needed.  Nutritional  improvement  is  one  as¬ 
pect  of  this  program. 


INADEQUATE  DIETS 


In  spite  of  the  general  dietary  improvement  in  this  country,  many 
people  are  not  eating  enough  of  the  right  kinds  of  foods.  There  is  the  dis¬ 
crepancy,  mentioned  earlier,  between  the  nutrients  available  from  the  na¬ 
tional  food  supply,  on  an  average,  per  capita  basis,  and  the  findings  from 
family  dietary  studies.  In  1948,  for  example,  the  nutrient  yield  from  the 
available  food  supply,  on  the  average,  would  have  satisfied  the  needs  of 
all  individuals  in  this  country.  Family  diets  that  same  year  were  far  from 
adequate  when  compared  with  the  Recommended  Dietary  Allowances. 
This  fact  can  be  seen  in  Chart  4,  which  shows  the  percentage  of  family 
diets  in  low-  and  high-income  groups  that  met  the  dietary  allowances  for 
the  various  nutrients  that  year.  It  will  be  noted  that  at  neither  income 


level  were  standards  fully  met;  that  the  low-income  diets  failed  in  more 
dietary  essentials  and  with  a  wider  margin  than  did  the  high-income  diets; 
and  that  the  nutrients  which  failed  by  the  widest  margin  were  calcium, 
ascorbic  acid,  and  thiamine,  in  the  amounts  of  50,  31,  and  28  per  cent,  re¬ 
spectively.  If  it  can  be  presumed  that  these  family  diets  reflect  the  food 
intake  of  children,  there  can  be  no  doubt  that  the  task  of  education  for 
better  child  nutrition  is  far  from  accomplished.  It  should  be  noted  further 
that  these  are  average  figures  and  that  some  families  and  individuals  in 
the  groups  fared  even  less  well  than  the  chart  indicates. 

.  Many  dietary  data  are  necessarily  reported  in  terms  of  average  prac¬ 
tice.  Individual  practices  are  thereby  obscured,  for  the  diets  of  many  per¬ 
sons  in  the  groups  are  better  than  the  average,  many  others  are  not  as 
good.  Swanson  has  emphasized  the  possibility  that  averages  lead  to  over¬ 
optimism  and  that  behind  them  lies  a  less  favorable,  but  a  more  realistic 
picture  of  needs:  ’ 
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Adapted  from  Table  8,  Survey  of  the  Literature  of  Dental  Caries,  p.  145,  National  Research  Council  (1952). 


Introduction 

We  have  a  pretty  good  picture  of  what  people  are  eating  in  these  United  States. 
Many  studies  have  been  reported  that  relate  to  their  food  practices.  But  they  tell  the 
storv  of  groups;  give  us  mean  pictures.  And  on  the  whole  the  outlook  is  encouraging. 
While  these  figures  are  important  we  must  not  let  them  contribute  to  the  false  sense 
of  security  .  .  .  for,  packed  away  and  hidden  from  sight  in  the  mean  values  is  informa¬ 
tion  sorely  needed  in  the  evaluation  of  the  food  practices  of  individuals  or  of  sub-groups 
represented  in  the  mean.  I  have  come  to  think  of  the  mean  as  an  iron  curtain,  and  to 
believe  that  what  we  will  learn  when  we  pierce  it  will  lead  us  to  the  people  we  need  to 
reach  with  our  nutrition  programs. 

Thus  far  in  the  consideration  of  inadequate  diets  the  child  has  been  lost 
behind  the  “curtain”  of  averages.  It  seems  certain  that  children,  with 
their  relatively  greater  nutrient  needs  than  adults,  fare  at  least  as  poorly 
as  their  elders.  However,  it  is  only  when  the  diets  of  children  are  appraised 
separately  that  this  fact  can  be  demonstrated  with  certainty.  Dietary  studies 
on  groups  of  children  of  various  ages  show  clearly  the  wide  gaps  between 
actual  dietary  intakes  and  recommended  amounts.  A  number  of  studies 
which  show  these  gaps  are  reviewed  in  chapter  v.  The  findings  of  one  such 


CHART  4 

Family  Food  Consumption:  Percentage  of  Diets  of  Families  Meeting 
National  Research  Council’s  Allowances,  1948,  at  High- 
and  at  Low-Income  Levels 
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study,  shown  in  Chart  5,  serve  as  an  illustration  here.  They  reflect  the 
eating  habits  of  some  sixty  thousand  school  children  in  thirty-eight  states, 
representing  a  geographic  sampling  of  the  United  States.  The  data  were 
taken  from  three-day  food  records,  and  the  standards  for  the  classification 
of  diets  were  based  on  recommendations  of  the  Food  and  Nutriton  Board 
of  the  National  Research  Council.  It  is  evident  from  the  chart  that  only 
one-third  of  the  children  had  a  “good”  diet  and  that  the  diets  of  two  out 
of  three  children  were  unsatisfactory. 

The  need  for  nutritional  improvement  is  clearly  indicated  by  the  fore¬ 
going  evidence.  Many  factors  enter  into  a  satisfactory  solution  of  the 
problem.  Research  as  the  basis  for  knowledge  of  nutrition  subject  matter 
and  for  the  best  methods  of  nutrition  education  is  a  fundamental  require¬ 
ment.  But  it  is  equally  important  to  apply  present  knowledge  to  the  prac- 

CHART  5 

Classification  of  Diets:  Reported  by  Approximately  Sixty 
Thousand  Pupils  in  Thirty-eight  States 

good  fair  poor 


Source  of  Data. — General  Mills,  Inc.,  What  Do  Children  EatY  (1951). 

tical  task  of  raising  the  nutritional  level  of  children.  This  requires  ade¬ 
quate  facilities,  and  personnel  trained  in  nutrition  for  carrying  on  educa¬ 
tional  programs.  Surveys  show  that  there  is  still  a  dearth  of  trained 
workers;  that  there  are  still  many  health  agencies  which  provide  no 
nutrition  services  and  that  there  are  still  many  schools  which  do  not  have 

vital,  active,  nutrition-health  programs. 

The  job  of  improving  the  nutrition  of  children  is  obviously  not  one  for 
any  single  professional  group.  It  requires  the  best  efforts  of  nutritionists, 
physicians,  dentists,  psychologists,  nurses,  teachers,  and  all  allied  groups 
who  have  a  contribution  to  make.  Likewise,  it  is  not  a  job  for  any  one 
community  agency.  It  should  be  a  joint  enterprise  of  all  working  co-opera¬ 
tively  with  the  school  and  home,  in  the  best  interests  of  the  child.  It  is  by 
such  combined  effort  that  the  child  himself  can  be  helped  to  achieve  a 
feeling  of  confidence  in  his  elders  and  his  surroundings,  a  feeling  which  pro- 
vides  the  background  favorable  to  the  development  of  good  load  hab.br 

Nor  can  the  task  be  accomplished  with  one  approach.  We  do  not  yet 
know  the  best  techniques  nor  how  to  apply  them  to  assure  the  best  re- 
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suits.  A  constant  effort  must  be  made  to  improve  old  methods  and  find  new 
ones.  Children,  like  adults,  are  not  motivated  by  an  interest  in  nutrition 
as  such.  They  want  the  things  that  good  nutrition  can  help  them  attain. 
Successful  nutrition  work  with  older  children  is  often  based  on  helping 
them  see  the  relationship  between  their  own  good  nutrition  and  the  attain¬ 
ment  of  the  goals  they  have  established. 

A  major  purpose  of  this  text  is  to  interpret  present  knowledge  of  nutri¬ 
tion  in  terms  of  principles  and  procedures  for  attaining  better  nutrition  for 
children — better  nutrition  in  its  broader  sense,  which  recognizes  the  inter¬ 
relatedness  of  physical,  social,  and  emotional  development.  The  subject  is 
approached  in  the  succeeding  chapters  through  a  series  of  questions  which 
include  the  following:  How  can  you  tell  when  a  child  is  well  nourished? 
How  does  a  child  grow?  Why  aren’t  all  children  well  nourished?  What  does 
it  take  to  make  a  child  well  nourished?  What  are  public  and  private  agen¬ 
cies  and  organizations  doing  to  bring  this  about?  What  more  can  and 
should  be  done  to  speed  up  the  nutritional  improvement  of  children? 
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CHAPTER  II 


How  Can  You  Tell  When  a  Child  Is 
Well  Nourished ? 


The  methods  of  judging  nutritional  status  fall  chiefly  under  four  head¬ 
ings:  clinical;  chemical;  dietary;  and  assessment  of  physical  growth. 
Consideration  of  the  subject  of  physical  growth  is  reserved  for  chapters 
iii  and  iv.  The  other  three  methods  will  be  discussed  below,  chiefly  as  they 
apply  to  children. 

In  this  chapter  current  practices  with  respect  to  the  use  of  each  method 
will  be  reviewed  briefly.  The  extent  to  which  each  alone  or  in  combination 
with  the  other  measures  may  be  used  as  a  tool  in  determining  nutritional 
status  will  be  considered.  The  chapter  will  also  suggest  to  nutritionists  and 
others  the  need  for  co-ordinated  planning  on  the  part  of  the  personnel  re¬ 
sponsible  for  nutritional  status  studies,  as  well  as  for  professional  skill  and 
understanding  in  applying  the  measures  and  interpreting  the  findings.  It 
is  not  possible  within  the  limits  of  this  text  to  describe  the  specific  tech¬ 
niques  involved  in  making  the  appraisals  of  nutritional  status. 

CLINICAL  SIGNS  AS  MEANS  OF  JUDGING 
NUTRITIONAL  STATUS 

The  physical  examination  of  a  child  provides  a  means  of  obtaining  an 
estimate  of  his  “net  state  of  nutrition,”  resulting  from  the  steps  in  the  nu¬ 
tritive  process,  as  described  in  chapter  i — the  base  line,  so  to  speak,  against 
which  chemical  and  dietary  data  may  be  evaluated.  Therefore,  while 
clinical  assessment  cannot  be  relied  upon  as  the  sole  criterion  of  nutritional 
status,  it  is  a  basic  factor.  The  nutritional  status  of  a  child  may  be  judged 
by  a  physician  either  (a)  on  his  estimate  of  the  child’s  general  nutriture 
or  ( b )  on  specific  evidence  of  nutritional  deficiency  symptoms. 

over-all  nutriture 

The  physician’s  estimate  of  a  child’s  nutritional  status  is  usually  based 
mainly  on  the  over-all  appearance  and  bearing  of  the  child,  on  the  amount 
of  his  subcutaneous  tissue,  and  on  his  growth  record.  Unfortunately,  fail- 
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ure  of  nutrition  is  not  promptly  and  unmistakably  registered  in  gross  ex 
ternal  signs.  Nevertheless,  certain  clues  may  be  obtained  by  careful  ob¬ 
servation  of  the  outward  characteristics  of  a  child  who  has  been  well,  or 
poorly,  nourished,  throughout  most  or  all  of  his  life.  See  bigures  1,  2,  8, 
9  (left),  and  17  for  examples  of  well-nourished  children  ot  preschool  and 

school  age. 

A  well-nourished  happily  adjusted  child ,  for  example,  has  a  general  ap¬ 
pearance  of  vitality  and  well-being  that  is  characteristic  of  all  healthy 
young  animals  whose  bodies  are  functioning  normally  and  efficiently.  His 
eyes  are  clear  and  bright,  with  no  dark  circles  beneath  them;  his  hair  is 
smooth  and  glossy. 

His  skeleton  is  well  grown  and  sturdy,  with  strong  straight  arms  and  legs, 
well-shaped  head  and  chest.  His  teeth  are  sound  and  well  formed  and  are 
set  in  well-shaped  jaws  with  room  enough  to  prevent  any  crowding  or 
overlapping.  The  occlusion  is  good,  the  tissues  around  the  teeth  are  firm 
and  pink  and  cling  to  the  teeth  closely;  there  are  no  signs  of  easy  bleeding. 

His  muscles  are  well  developed  and  strong.  This  is  evidenced  both  by 
size  and  by  firmness,  and  by  efficiency  in  their  use.  His  posture  is  generally 
erect,  showing  adequate  development  and  proper  balance  of  the  various 
muscles. 


His  supply  of  subcutaneous  fat  is  sufficient  to  make  a  moderate  padding 
over  the  skeleton  and  muscles,  and  to  give  the  body  a  well-rounded 
contour. 


He  has  a  good  supply  of  red  blood  as  evidenced  by  the  reddish-pink 
mucous  membranes  in  the  mouth  and  eyelids,  or  by  the  color  of  the  ear 
lobes  or  the  ear  itseli  against  the  light.  The  skin  has  a  healthy  glow. 

His  body  functions ,  related  to  nutrition,  are  proceeding  normally.  His 
appetite  and  digestion  are  good,  his  eliminations  regular,  and  his  sleep 
sound  and  refreshing.  His  nervous  system  is  stable,  his  endurance  is  good, 
and  recovery  from  fatigue  is  prompt  and  adequate. 

These  and  many  other  signs  characterize  the  child  whose  body  is  well 
nourished,  healthy,  and  functioning  properly.  Not  all  of  them  are  due 
solely  to  nutrition,  but  they  are  all  closely  associated  with  it,  and  are 
found  more  commonly  in  well-nourished  than  in  poorly-nourished 


A  poorly-nourished  child,  on  the  other  hand,  lacks  several  or  all  of  the 
characteristics  of  good  nutrition  just  described,  depending  on  the  degree 

chi  dPth  T't!<?n  InStea<1  °f  the  Vig°r  and  P°ise  of  a  well-nourished 
f  d  „here  15  0  ‘en  a  Stramed  exPression  and  an  obvious  effort  to  appear 
well  as  possible.  There  are  frequently  dark  circles  underneath  the  eyes 
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and  the  mucous  membranes  of  the  mouth  and  eyelids  are  pale.  The  buoy¬ 
ant  spirits  natural  to  all  healthy  young  are  often  lacking. 

In  other  types  or  degrees  of  malnutrition  a  child  may  be  rather  of  the 
hyperirritable,  overactive,  high-strung  type,  who  lacks  physical  endur¬ 
ance.  He  may  frequently  have  good  muscular  development  but  almost  no 
subcutaneous  fat.  Still  other  poorly-nourished  children  may  be  fat  and 
flabby  with  underdeveloped  muscles.  They  may  also  have  dark  circles 
underneath  the  eyes,  the  colorless  mucous  membranes  and  the  listless 
mien  of  overly  thin  children,  loo  often  various  of  these  negative  signs  of 
malnutrition  are  common  in  children  who  are  psychologically  disturbed. 


Courtesy  of  Dr.  Ruth  Blair 


plG  !  —Good  nutrition  at  different  ages  in 
two  years,  nine  months;  boy,  three  years,  ten 
five  years,  six  months. 


the  preschool  years 
months;  boy,  four  y 


From  left  to  right:  girl, 
ears,  eleven  months;  girl, 
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Figures  3  and  4  show  girls  and  boys  of  school  age  with  different  amounts 
of  subcutaneous  fat.  The  photographs  include  examples  of  children  who 
are  too  thin,  some  who  are  too  fat,  and  others  who  are  about  right. 

Recognition  of  the  signs  of  good  and  poor  nutrition  in  children  help 
parents,  teachers,  and  public  health  workers  to  develop  a  mental  picture 
of  good  nutrition  as  the  first  step  in  motivating  nutrition  education 
measures.  A  more  specific  listing  of  the  points  for  teacher  observation  in 
the  classroom  is  contained  in  chapter  xi. 

It  is  seen  from  the  foregoing  that  there  can  be  no  sharp  classification  of 
children  into  well-nourished  and  poorly-nourished  groups  for  there  are 


tiG.  1. — Continued 


theUe”ueme  fd^T,  'T™  ^  °f  °ptima'  nutrition  a"d 

extreme  types  of  faulty  nutation  which  have  just  been  described. 


Courtesy  of  Dr.  Ruth  Blair 

Fig.  2. — Good  nutrition  in  school-age  girls.  Ages  from  left  to  right:  seven  years,  eight  months;  ten  years;  twelve  years,  four  months, 
fifteen  years,  one  month. 
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This  point  is  illustrated  in  the  ears  of  corn  represented  in  Figure  5.  At  the 
one  extreme  is  the  perfect  ear.  It  is  of  full  size,  is  well  filled  out  to  the  tips, 
has  straight,  even  rows,  and  the  kernels  are  thick,  with  the  cob  propor¬ 
tionately  small.  At  the  other  end  of  the  series  is  the  dwarfed,  misshapen 
nubbin.  Between  these  extremes  are  varying  degrees  of  imperfection. 

The  physician  who  judges  a  group  of  children  on  the  basis  of  over-all 
nutriture  is  usually  called  upon  to  “sort”  the  children  into  nutritional  cate¬ 
gories,  just  as  the  fanner  grades  his  corn.  Children  are  classified  as  “good,” 
“fair,”  or  “poor,”  on  the  basis  of  all  the  available  evidence.  Each  class  has 
a  specific  definition  for  the  examiner  judging  the  children.  This  type  of 
grading  is  often  used  in  a  school  or  community,  with  a  view  to  establish¬ 
ing  a  nutrition  education  program  if  a  large  number  of  children  are  classi¬ 
fied  as  “fair”  or  “poor.” 

Scales  for  grading  nutrition  based  on  the  physician’s  estimate  are  not 
new.  Early  in  the  century  the  need  was  felt  for  a  way  to  tell  whether  chil¬ 
dren  were  “satisfactory”  or  “unsatisfactory”  in  nutriture.  As  public  health 
work  progressed,  attempts  were  made  to  standardize  such  rating  scales 
in  order  that  data  would  be  comparable  from  one  group  to  another  and 
with  different  physicians.  A  few  of  these  scales,  which  were  forerunners  of 
more  recent  versions,  are  described  briefly  in  order  to  indicate  the  varied 
interpretations  placed  on  different  nutritional  grades  and  to  show  the 

early  efforts  of  physicians  to  define  and  to  judge  nutritional  status  of 
children. 


Cast  par's  scale  was  devised  by  a  German  physician  of  that  name  (1908). 
l  ive  grades  of  nutrition  were  defined:  good,  fair,  fair  with  anemia,  poor, 
and  poor  with  anemia.  Grading  was  made  as  consistent  as  possible  by 
practice  and  constant  improvement  of  techniques.  The  Dunfermline  scale, 
devised  by  Dr.  Alister  McKenzie  of  Dunfermline,  Scotland  (1914),  de¬ 
scribed  four  classes  of  nutrition:  excellent,  good,  children"  requiring  super¬ 
vision,  and  children  “requiring  medical  treatment.”  The  value  of  this 
scale  according  to  Americans  who  found  it  useful,  was  in  the  fact  that  it 
ad  four  groups  instead  of  two  or  three  and  it  defined  Grades  3  and  4  in 
terms  of  something  to  be  done  to  the  child.  Hogarth,  in  England  also  de- 
v  ised  a  scale  for  use  by  medical  inspectors  (1919).  Three  main  factors  were 
onsKiered  by  him  in  estimating  nutrition:  growth  in  height  and  weight 
ilk  as  indicated  by  musculature  and  body  substance,  and  blood  supnlv 
as  shown  by  complexion.  A  five-point  rating  scale  wa  set  up  for  each  of 
^e^ors.  “excellent,  “good,”  “fair  or  average,”  <W'  and 
had-  I  hough  better  than  others  in  the  detail  of  ’  d 

-  . . . . . .  rrs 
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Courtesy  of  Dr.  Ruth  Blair 

Fig.  3. — Boys  thirteen  to  fifteen  years  of  age  showing  different  amounts  and  distribution  of  subcutaneous  fat.  From  left  to  right  they  range  from  “thin”  to  “obese. 
Their  ages,  in  the  same  order:  fourteen  years;  fourteen  years,  two  months;  thirteen  years,  six  months;  fourteen  years,  four  months;  fifteen  years,  eleven  months. 
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Courtesy  of  Dr.  Ruth  Blair 

I'lG.  4. — Girls  about  ten  years  of  age  showing  different  amounts  and  distribution  of  subcutaneous  fat:  varying  from  too  little,  in  the  girl  on  the  extreme  left, 
to  too  much,  in  the  one  on  the  extreme  right.  Ages,  from  left  to  right:  9  years,  10  months;  9  years,  8  months;  9  years,  9  months;  10  years,  7  months;  9  years, 
9  months. 
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A  drawback  common  to  all  scales  is  the  fact  that  at  best  they  are  highly 
subjective.  The  greatest  success  with  scales  has  been  achieved  when 
0)  a  detailed  description  of  criteria  for  each  nutritional  grade  was  made 
in  advance  of  use;  ( b )  a  pretest  of  the  scale  was  made  to  determine  the 
extent  to  which  agreement  could  be  secured  by  different  examiners;  and 
(c)  continued  effort  was  made  toward  attaining  uniformity  of  results 
among  examiners.  But  with  constantly  growing  emphasis  on  objective 
measures,  such  scales  have  declined  in  value  as  a  grading  tool.  When  rat¬ 
ing  scales  are  employed,  they  should  be  used  with  the  full  knowledge  of 


Fig.  5. — Five  ears  of  corn  representing  the  gradations  in  nutritional  status  from  “excellent” 
to  “poor.” 

their  shortcomings  and  possible  dangers.  Variations  of  such  scales  are 
often  used  now  in  surveys  in  conjunction  with  more  exact  measures.  In 
such  cases,  the  safeguards  outlined  earlier  in  the  paragraph  are  applied  in 
the  interest  of  insuring  maximum  consistency  of  judgments. 


NUTRITIONAL  DEFICIENCY  SYMPTOMS 

The  trend  is  toward  judging  nutritional  status  on  a  more  objective  basis 
than  is  possible  with  general  estimates  of  nutriture.  This  trend  has  led  to 
the  effort  to  identify  nutritional  deficiency  symptoms  resulting  from  the 
lack  of  one  or  more  nutrients.  Such  identification  calls  for  physicians 
trained  and  experienced  in  the  various  diagnostic  techniques  required. 

If  there  is  a  stringent  deficiency  in  any  one  of  the  specific  dietary  fac¬ 
tors,  the  results  will  be  manifest  in  well-marked  clinical  signs  characteris¬ 
tic  of  this  particular  deficiency— rickets,  scurvy,  pellagra,  xerophthalmia, 
beriberi  or  others-as  the  case  may  be.  There  is  fair  agreement  among 
clinicians  on  the  identifying  signs  of  the  major  deficiency  diseases  when 
they  are  uncomplicated  and  in  acute  form.  But  such  outright  deficiency 
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diseases  are  rarely  found  in  this  country.  I  here  is  ample  evidence,  how¬ 
ever,  that  subclinical  deficiencies  of  the  various  factors  do  exist.  1  he  out¬ 
ward  signs,  however,  are  relatively  mild  and  difficult  to  identify  as  clearly 
indicative  of  a  specific  nutrient  deficiency.  They  may  even  suggest  a  lack 
of  several  nutrients.  Nevertheless,  considerable  progress  has  been  made 


in  establishing  the  nature  of  tissue  changes  characteristic  of  different  de¬ 
grees  and  types  of  nutritional  deficiency  states.  Such  progress  has  been 
made  as  the  result  of  studying  intensively  the  specific  changes  characteris¬ 
tic  of  specific  deficiencies  and  describing  them  minutely  as  they  manifest 
themselves  in  various  body  areas.  Gradually  certain  agreements  have  been 
reached  among  the  major  investigators.  It  is  recognized,  first  of  all,  that 
the  lack  of  any  nutrient  affects  the  entire  body,  but  that  each  of  them 
affects  particularly  certain  body  areas.  Vitamin  A,  for  example,  is  unique¬ 
ly  concerned  with  the  integrity  of  the  epithelial  tissues.  When  it  is  lacking 
these  tissues  become  dry  and  coarse  or  keratinized.  The  hair  may  be  rough 
and  dry,  the  skin  harsh  and  scaly  with  small  nodules  like  goose  flesh,  espe¬ 
cially  over  exposed  areas  (follicular  hyperkeratosis).  The  membrane  of  the 
eyelids  may  become  inflamed,  the  covering  of  the  eyeball  rough,  and  an 
abnormal  collection  of  cells  called  “Bitot’s  spots”  may  appear.  These  are 


outward  manifestations  of  what  is  doubtless  occurring  in  epithelial  tissues 
lining  all  the  internal  organs. 

Outward  signs  of  a  deficiency  of  riboflavin  appear  chiefly  in  and  around 
the  oral  cavity  and  in  the  eyes.  The  tongue  becomes  a  magenta-red  color, 
the  papillae  enlarged  and  mushroom-shaped.  The  lips  become  denuded  and 
reddened  along  the  line  of  closure  (cheilosis).  Fissures  occur  at  the  angles 
of  the  lips  (angular  stomatitis).  Both  tongue  and  mouth  parts  are  sore  A 
greasy-like  eruption  occurs  around  the  nose  and  often  on  other  parts  of  the 
face.  In  the  eyes  the  capillaries  become  extended  and  may  invade  the 
cornea  (corneal  vascularity).  The  result  is  a  clouding  of  vision  the  de¬ 
gree  depending  on  the  extent  of  capillary  infiltration. 

Three  body  systems  are  affected  by  a  thiamine  deficiency:  the  nervous 
system,  the  digestive  system,  and  the  circulatory  system.  The  earliest  out- 
war  manifestations  are  in  the  nervous  system.  Since  many  other  condi- 

fideLTonThTh  nCrV°US  diS°rderS’  earfy  diagn°sis  of  ,hiami"e  de¬ 
ficiency  on  this  basis  is  not  easy.  Among  the  diagnostic  signs  used  are 

enderness  of  calf  muscles  on  pressure,  loss  of  patellar  and  oth!r  tendon  re 

-  'r 
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A  niacin  deficiency  also  affects  three  body  systems,  in  this  case:  the 
skin,  the  oral  membranes,  and  the  nervous  system.  The  most  readily  ob¬ 
served  early  signs  are  in  the  mouth  and  skin.  The  tongue  is  a  scarlet  red 
(glossitis)  — in  early  stages  the  tip  or  sides  only — the  papillae  become  flat¬ 
tened  and  atrophied  so  that  the  surface  is  smooth  and  slick.  On  the  skin, 
bilateral  discolorations  or  brownish  patches  or  eruptions  appear  on  ex¬ 
posed  areas,  such  as  the  back  of  the  hands,  the  cheeks,  or  around  the  neck 
like  a  collar.  Usually  digestive  disturbances,  as  diarrhea,  accompany  these 
signs  and  nervous  manifestations  are  also  common.  In  later  stages  all 
these  conditions  are  accentuated  into  the  definite  condition  of  pellagra. 

Vitamin  C  plays  an  essential  role  in  the  intercellular  substance  that 


binds  the  body  cells  together.  It  follows  then  that  a  lack  of  this  vitamin 
will  impair  the  integrity  of  the  tissues.  This  is  notably  true  of  the  capillary 
walls.  When  vitamin  C  is  low  or  lacking  and  the  intercellular  substances 
impaired,  the  walls  are  weakened.  This  effect  is  most  readily  observed  in 
the  gum  tissues  around  the  teeth.  I  hey  become  red,  swollen,  and  sore,  and 
bleed  easily.  Bleeding  into  the  skin  also  is  seen  in  the  form  of  small  red 
spots  (petechiae)  on  various  skin  areas  (hemorrhagic  manifestations). 
Bleeding  into  the  muscles,  “black  and  blue”  spots  (purpura),  also  occurs 
more  easily  than  in  normal  individuals.  These  are  some  of  the  earlier 
signs  of  a  vitamin  C  deficiency  that  can  be  noted  before  a  definite  condi¬ 
tion  of  scurvy  develops. 

Early  clinical  signs  of  other  deficiencies  are  few.  A  lack  of  iodine  is  in¬ 
dicated  by  an  enlarged  thyroid,  the  earliest  stage  being  a  palpable  isthmus^ 
A  protein  deficiency  results  in  edema,  though  this  is  not  an  early  ^age  an 
edema  may  also  be  due  to  other  causes.  For  the  more  recently  identifle 
B  vitamins  and  other  factors,  specific  early  signs  of  deficiency  are  less  well 
defined  and  are  in  some  cases  similar  to  those  for  the  factors  described 


Clinical  signs  suggestive  of  nutritional  deficiencies,  in  various  body  areas, 

are  summarized  in  Table  4.  The  terms  and  descriptions  in  the  foregoing 

text  may  be  identified  with  the  table,  which  names  the  parts  of  the  bo  y 

commonly  affected,  the  nutrients  most  often  associated  with jje ^anou 

deficiencies  and  the  more  obvious  lesions  which  may  result.  It  will  be  noted 

that  the  letters  “T”  and  “N”  opposite  certain  items  designate  the  sign 
tnat  me  icllcis  4  studv  of  the  table 

which  teachers  and  nurses  may  be  taug  '  nutrients  associ- 

^tSg^sent  an  overly  optimistic  impression  of  agree- 


TABLE  4 


Clinical  Findings  and  Suggested 

Findings 


Deficiency  or  Syndrome* 

Suggested  Deficiency  or  Syndrome 


General 

Underweight! /Tn. 

Underheight  /'  ' 

Pallor  (T) 

HAffi 

Dry,  staring  hair,  usually  with  pediculi  (N) 

Skin 

Perifolliculosis  (N) 

Follicular  hyperkeratosis 
Xerosis  (N) 

Dermatitis  of  pellagra  (N) 

Erythematous 

Intertriginous 

Hyperkeratotic 

Ichthyotic 

Dyssebacia,  especially  in  nasolabial  folds, 
external  canthi,  behind  ears  and  in  body 
folds  (N) 

Intertrigo  (N) 

Acne  (T) 

Acne  vulgaris 

Acne  rosacea 
Acne  varioliformis 
Palmar  erythema 

Spider  telangiectasis 
Suborbital  pigmentation  (T) 

Hemorrhagic  manifestations  (N) 

Eyes 

Bitot’s  spots 
Corneal  vascularity 
Circumcorneal  injection 
Rosacea  keratitis 
Follicular  conjunctivitis 
Scarlet  conjunctivitis  (T) 

Blepharitis  (T) 

Canthi  fissures  (T) 

Night  blindness 
Photophobia  (T) 

Lips 
Cheilosis 
Chapping  (N) 

Increase  in  vertical  fissuring 
Atrophic  cheilosis 
Angular  stomatitis  (N) 

Angular  fissures  (N) 

La  perleche  (N) 

Tongue 

Scarlet  red  glossitis  (N) 

Beefy  red  glossitis  (N) 

Magenta  glossitis  (N) 

Chronic  glossitis  of  malnutrition  (N) 

Edema  of  the  tongue  (N) 


Calories,  protein,  calcium,  phosphorus, 
vitamins 

Iron,  folic  acid,  vitamin  Bi2>  ascorbic 
acid,  thiamine,  B-complex 

Unknown 

Ascorbic  acid,  unknown 
Vitamin  A,  unknown 
Vitamin  A,  unknown 
Niacin 


Riboflavin,  unknown 
Niacin,  riboflavin,  unknown 

Unknown,  riboflavin,  pyridoxine,  vita¬ 
min  A 

Unknown,  riboflavin 
Unknown 

Unknown,  B-complex,  riboflavin,  ami¬ 
no  acids 
Unknown 
Unknown 

Ascorbic  acid,  vitamin  K,  unknown 

Vitamin  A 
Unknown,  riboflavin 
Unknown,  riboflavin 
Unknown,  riboflavin 
Vitamin  A,  unknown 
Niacin 

Unknown,  vitamin  A,  riboflavin 
Riboflavin,  unknown 
Vitamin  A 

Vitamin  A,  riboflavin 

Riboflavin,  B-complex,  pyridoxine 
Unknown 


Riboflavin,  B-complex,  iron 
Riboflavin,  B-complex,  iron 
Riboflavin,  B-complex,  iron 

Niacin,  folic  acid,  vitamin  B12,  protein 
Niacin,  B-complex,  folic  acid',  vitamin 
B12,  protein 
B-complex,  riboflavin 
Niacin,  folic  acid,  vitamin  B12,  B-com- 
plex,  protein,  unknown 
Niacin,  unknown 


Table  13j0ll,ffe’  F‘  F‘  Tisdall>  and  P'  B-  Cannon-  Clinical  Nutrition  (New  York:  Paul  B.  Hoeber  Co 
t  Teachers  (T,  nurse.  (N,  may  fc,  insmicttd  ^  ^ 
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Findings 


TABLE  4 — Continued 

Suggested  Deficiency  or  Syndrome 


Oral  mucous  membranes 
Scarlet  stomatitis  (N) 

Lichen  planus 
Leukoplakia 

Teeth  and  Gums 
Caries  (N) 

Malocclusion  (T) 

Scorbutic  gums  (N) 
Gingivitis 

Skeletal 

Rachitic  deformities  (N) 
Osteomalacia 

Nervous 

Nutritional  polyneuropathy 
Retrobulbar  neuritis 
Central  ophthalmoplegia 
Encephalopathic  states 
Combined  system  disease 
Organic  reactive  psychoses 

Circulatory 

Beriberi  heart  disease 
Edema  (T) 

ENDOCRINE 
Simple  goiter 


Niacin 

Unknown 

Unknown 

Unknown 

Vitamin  D,  unknown 
Vitamin  C 
Vitamin  C,  unknown 

Vitamin  D,  calcium,  phosphorus 
Vitamin  D,  calcium,  phosphorus 

Thiamine,  B-complex 
Thiamine,  unknown 
Thiamine 

Thiamine,  niacin,  B-complex,  unknown 

B-complex,  vitamin  B12 

Thiamine,  niacin,  B-complex,  unknown 

Thiamine 

Protein,  thiamine,  famine 
Iodine 


ment  on  characteristic  lesions  and  their  causes,  it  should  be  pointed  out 
that  because  a  deficiency  of  a  nutrient  can  produce  a  specific  lesion,  t  e 
appearance  of  that  lesion  does  not  necessarily  imply  a  deficiency  of  that 
factor  There  may  be  other  causes.  For  example,  while  it  is  true  that  a  lack 
of  riboflavin  can  produce  fissures  at  the  angles  of  the  lips,  the  presence  o 
these  fissures  cannot  be  definitely  attributed  to  a  lack  of  riboflavin.  Such 
fissures  may  be  caused  by  an  irritant,  or  even  by  a  lack  of  some  other 
dietary  factor.  The  presence  of  these  fissures  is  presumptive  indication  of 
a  riboflavin  deficiency,  but  is  a  definite  indication  only  if  they  respond  to 

lack  of  specificity  with  respect  to  eye  lesions 
often  attributable  to  shortage  of  vitamin  A.  He  says  in  part. 

The  abundant  evidence  which  ^  accumulated 

conjunctival  changes  which  an  con  .  res  of  nutriture.  Bitot’s  spots  are 

to  avitaminosis  A  nor  do  they  st-rve  as  u  when  present  they 

very  infrequently  seen  in  the  population  of Ahe  United  of  vitamin  A 

„VLV  at  limes  indicate  avitaminosis  A,  but  frequently  are 

deficiency  unless  associated  with  other  sign, Scant  findings. 

•  *-  'fl  rpQnprt  to  skin  lesions  and 
Similar  problems  of  diagnosis  exist  with  res[ 

vitamin  A  deficiency.  Darby  continues: 


31 


How  Can  You  Tell  When  a  Child  Is  Well  Nourished / 

There  is  appearing  an  increasing  body  of  evidence  relating  skin  lesions  seemingly 
indistinguishable  from  hyperkeratosis  to  a  lack  of  other  dietary  essentials,  especially 

the  B  vitamins  and  even  unsaturated  fatty  acids. 

In  my  opinion,  the  only  manner  in  which  one  may  arrive  at  reasonable  estimates  of 
the  incidence  of  vitamin  A  deficiency,  with  a  population,  is  by  combined  application 
of  the  clinical,  biochemical,  and  physiologic  study  coupled  with  observations  on  the 
therapeutic  response  of  subjects  judged  deficient  by  these  tests. 


As  a  result  of  disclosures  such  as  those  just  cited,  the  tendency  has  been 
toward  greater  caution  in  drawing  conclusions  from  clinical  observations. 
Overconfidence  in  interpreting  isolated  findings  led  naturally  to  extrava¬ 
gant  statements  with  respect  to  the  widespread  prevalence  of  deficiency 
states — statements  which  proved  to  have  little  basis  in  fact.  It  is  increas¬ 
ingly  apparent  that  single  observations  are  valueless  as  methods  of  judg¬ 
ing  nutritional  status  unless  supported  by  laboratory  and  dietary  findings. 

As  clinical  measures  of  nutritional  status  are  applied  more  generally, 
improvements  are  being  made  in  techniques  to  assure  greater  accuracy  of 
observation.  A  major  need  for  improvement  is  in  arriving  at  criteria  for 
diagnoses  of  specific  nutritional  deficiencies.  Criteria  for  diagnoses  have 
two  phases:  (1)  accuracy  of  description  and  interpretation  of  lesions; 
(2)  the  establishment  of  the  validity  of  the  diagnoses.  Wiehl  singles  out 
the  clinical  photograph  as  the  epitome  of  accuracy  to  satisfy  the  first 
phase.  It  provides  a  satisfactory  method  for  obtaining  an  objective,  per¬ 
manent  record  of  the  condition  of  selected  tissues.  The  complete  detail  of 
the  photograph  is  important  in  the  present  stage  of  development  of 
specific  criteria  for  diagnostic  signs  and  the  lack  of  uniformity  among 
physicians  in  classification  of  the  processes  of  deficiency  diseases.  Unfor¬ 
tunately  most  of  the  identification  of  deficiency  states  is  done  without  the 
aid  of  photographs.  When  photographs  are  not  available,  the  alternative  is 
(1)  detailed,  objective  descriptions  of  the  observations  made;  (2)  periodic 
tests  of  individual  physicians  to  determine  consistency  in  judgment  from 
time  to  time,  and  tests  of  the  examining  group,  if  several  physicians  are 
involved,  to  insure  maximum  consistency  within  the  group. 

If  the  signs  of  nutritional  deficiencies  can  be  accurately  interpreted,  the 
second  phase  of  the  evaluation  of  criteria  may  proceed,  namely,  the  ad¬ 
ministration  of  a  nutrient  suspected  of  being  deficient,  to  test  its  effect  on 
the  deficiency  condition  observed.  The  reversal  of  nutritional  deficiency 
signs  as  the  result  of  adding  the  nutrient  is  the  most  clear-cut  source  of  evi¬ 
dence,  and  a  causal  relationship  is  thus  established  between  the  deficiency 
of  a  specific  nutrient  and  a  particular  lesion. 

It  seems  clear  from  the  foregoing  that  clinical  findings  cannot  by  them¬ 
selves  be  relied  upon  to  evaluate  nutritional  status.  The  chief  reasons  as 
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suggested  above  are  summarized  in  the  following:  clinical  signs  in  the 
main  are  nonspecific  and  may  result  from  various  causes;  criteria  are  not 
at  present  sufficiently  objective  to  permit  classifying  the  signs  adequately; 
lesions  may  differ,  depending  on  whether  they  result  from  an  acute  or  a 
chronic  deficiency;  and  deficiencies  usually  are  multiple  in  nature — a  fact 
which  presents  a  complex  clinical  picture  difficult  to  diagnose. 

Despite  these  specific  limitations  with  respect  to  its  use  as  a  single 
measure  of  nutritional  status,  the  medical  examination  provides  the  best 
over-all  assessment  of  nutriture.  It  furnishes  the  “proof,”  so  to  speak, 
when  the  findings  of  all  tests  are  reviewed. 


OTHER  INDICATIONS  OF  NUTRITIONAL  STATUS 

Deficiency  of  vitamin  A  is  associated  with  some  types  of  night  blind¬ 
ness,  a  condition  in  which  the  eyes  fail  to  adapt  to  changes  of  light  and 
dark.  The  biophotometer  is  used  chiefly  as  a  research  tool  to  identify  this 
condition  in  relatively  small  groups.  The  principle  of  its  operation  is  based 
on  the  fact  that  vitamin  A  is  united  to  a  protein  in  the  retina  to  form  visual 
purple,  which  is  bleached  in  strong  light.  In  case  of  vitamin  A  deficiency, 
regeneration  of  visual  purple  is  slow  and  night  blindness  results— a  condi¬ 
tion  which  the  biophotometer  detects.  This  situation  presumably  indicates 
not  only  inadequate  current  vitamin  A  intake  but  depleted  body  stores  as 
well.  On  the  other  hand,  failure  of  the  biophotometer  to  show  night  blind¬ 
ness  does  not  necessarily  mean  that  vitamin  A  intake  is  sufficient.  It  may 
merely  mean  that  the  subject  is  utilizing  body  stores  of  vitamin  A.  The 
biophotometer  test  has  proved  useful  particularly  to  provide  supporting 
evidence  when  the  findings  from  various  measures  of  vitamin  A  deficiency 
are  assembled  for  interpretation. 

Dental  caries  is  generally  regarded  as  an  indication  of  poor  nutritiona 
status.  Recent  research  presents  evidence  that  dental  caries  is  most  preva¬ 
lent  when  teeth  have  been  rendered  caries-susceptible  by  poor  nutrition 
during  the  periods  when  the  teeth  were  forming  and  maturing.  On  the 
other  hand,  good  nutrition  throughout  these  periods  predisposes  to  caries- 
resistant  teeth.  It  would  appear,  therefore,  that  dietary  inadequacies  ma> 
be  suspected  as  the  cause  of  carious  teeth,  even  though  there  may  be  no 
gross  dTetary  deficiencies  at  the  present  time.  See  chapter  v,  for  a  d.scus- 
sion  of  the  relation  of  nutrition  to  dental  caries. 

CHEMICAL  TESTS  AS  MEANS  OF  JUDGING 
NUTRITIONAL  STATUS 

Chemical  methods  offer  the  most  objective  means  lor  assessing  nutri- 
.•  aTstatus  Unlike  clinical  examinations  they  are  quantitative  measure- 
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ses  are  made  chiefly  on  body  fluids  —whole  blood,  plasma,  serum,  and 
urine — and  in  some  cases  on  body  tissues — leucocytes,  erythrocytes,  liver, 
and  muscle.  The  blood  is  the  medium  of  transport  for  nutrients  to  the 
cells;  the  urine  is  one  medium  for  disposing  of  excess  nutrients  from  the 
body.  Certain  chemical  tests  applied  to  either  blood  or  urine  therefore  pro¬ 
vide  information  which,  if  properly  interpreted,  sheds  some  light  on  the 
body’s  nutriture  at  any  given  time. 

Chemical  methods  have  been  applied  chiefly  to  the  study  of  protein, 
ascorbic  acid,  the  B-complex  vitamins,  vitamin  A  and  carotene.  There 
are  methods  for  the  estimation  of  these  nutrients,  and  for  the  normal 
chemical  constituents  affected  by  nutrients  such  as  hemoglobin  and  al¬ 
kaline  phosphatase.  Other  methods  test  for  normal  and  abnormal  products 
of  the  metabolism  of  the  nutrients.  Many  of  these  procedures  are  simple 
and  accurate.  Micromethods  of  the  type  devised  by  Bessey  and  Lowry 
employ  small  samples  and  are  particularly  applicable  to  large-scale  sur¬ 
veys.  The  choice  of  method  depends  upon  the  type  of  study  being  con¬ 
ducted,  the  available  facilities,  and  the  training  and  experience  of  the 
personnel.  In  surveys,  methods  should  be  easy  to  perform,  inexpensive, 

and  rapid  enough  to  permit  the  assay  of  a  large  number  of  samples  in  a 
short  time. 


Chemical  tests  are  also  the  basis  of  balance-study  experiments  in  which 
the  amount  of  a  given  nutrient,  retained  by  the  body,  is  measured  by  de¬ 
termining,  quantitatively,  the  amount  of  the  nutrient  in  all  dietary  in¬ 
take  and  in  excreta.  The  intake  of  a  given  nutrient  required  daily  for  stor¬ 
age  or  to  maintain  positive  balance  over  a  considerable  period  of  time  is 
believed  to  be  one  indication  of  nutritional  status.  It  is  also  considered  a 
basis  for  establishing  quantitative  need.  Because  balance  tests  are  time- 
consuming  and  complex,  and  thus  do  not  lend  themselves  to  use  with  lar^e 
groups  they  are  applied  more  as  a  research  tool  to  study  nutrient  require¬ 
ments  than  as  a  method  of  judging  nutritional  status 

following  is  a  discussion  of  the  application  of  chemical  procedures  in 
testing  for  some  of  the  better-known  nutrients,  with  suggestions  of  nos 
sible  relationships  between  findings  and  nutritional  status 


I'KUIKIN 

m  T has  long  bee11  thought  t0 

Globulin  is  relatively  touch  less  affected  by 
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is  albumen.  It  is  possible  to  have  an  abnormally  low  albumen  combined 
with  a  rather  high  normal  globulin  to  give  a  normal  total  serum  protein. 
The  desirability  of  determining  the  fractions  of  protein  as  well  as  total 
protein  is  exemplified  in  Y  oumans  survey  in  which  8b  per  cent  of  the  in 
stances  of  low  albumen  were  accompanied  by  normal  total  serum  protein. 

In  general,  low  blood  levels  of  protein  are  not  commonly  found  in  the 
United  States.  Low  serum  protein  (hypoproteinemia)  occurs  as  a  result 
of  low  protein  intake  over  prolonged  periods  or  may  be  present  in  disease 
conditions  involving  loss  of  protein  from  the  body.  There  is  fairly  good 
agreement  that  levels  of  total  serum  protein  below  6  gm.  per  cent  may  be 
considered  abnormal  at  all  ages  except  early  infancy.  Oldham  and  co- 
workers  reported  a  mean  fasting  serum  value  of  7.5  gm.  per  cent  for  4 
institutional  children,  in  Illinois,  six  to  fifteen  years  of  age.  Serum  protein 
values  did  not  increase  when  dietary  protein  was  increased  over  a  six- 
month  period.  In  Pennsylvania,  Mack  and  Urbach  reported  a  simi  ar 
figure  for  well-fed  institutional  children  of  the  same  age  range;  for  a  poorly- 
fed  group  the  corresponding  value  was  only  5.98.  The  mean  of  fasting 
blood  serum  protein  values  of  390  children,  two  to  eighteen  years  of  age, 
studied  by  the  Research  Laboratory,  Children's  Fund  of  Mtchrgan,  was 
7  gm  per  cent  and  all  but  five  of  the  subjects  showed  levels  between  6.0 
and  86»m  per  cent  No  significant  differences  were  found  between  mean 

values  for  boys  and  girls  or  between  ^ 

in  serum  protein  J^hThe  ‘groups  which  composed  the  Children’s 

as  *; 

chemical  tests  for  protenU  ^“"interpretl  low  concentration  of  protein 
of  present  available  evident  .•  as  indicative  of  dietary 

in  the  blood,  particularly  of  the  a  umen  1qw  levels  0f 

protein  deficiency  if  disease  e  10  ^  ^  other  hand)  that 

serum  protein  can  be  elimina  •  whk£  fans  within  the  normal 

SCrUm  ""I:  regarde^as  ^Vindication  that  protein  intake  is  satisfac- 

,2.x; “  t~.  .  r-—1  -™1 

hemoglobin 

Hemoglobin  concentration  in  the  b'oodJt^  status.  A  low 
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ciency  type  of  anemia,  since  iron  occurs  as  a  component  of  the  hemoglobin 
molecule.  However,  as  a  result  of  continued  research  on  the  subject,  there 
is  now  a  broader  concept  of  the  significance  of  hemoglobin  levels  and  of 
the  nutrient  factors  which  affect  them.  The  essential  role  of  dietary  pro¬ 
tein  in  the  formation  of  hemoglobin  is  being  increasingly  recognized,  and 
the  parts  played  by  certain  vitamins  and  minerals  are  more  and  more 
appreciated.  Thus  hemoglobin  levels  are  not  now  believed  to  reflect  iron 
nutrition  alone.  On  the  contrary,  they  give  a  more  comprehensive  picture 
of  nutritional  status  and  the  various  nutrient  factors  which  contribute  to 
it.  Therefore,  unless  definite  improvement  in  hemoglobin  concentration 
can  be  demonstrated  following  the  administration  of  iron,  the  assumption 
that  iron  deficiency  is  the  cause  of  low  hemoglobin  is  not  justifiable.  Even 
when  improvement  is  shown,  the  anemic  condition  may  not  have  been  due 
solely  to  a  shortage  of  dietary  iron. 

Regarding  hemoglobin  level  as  a  measure  of  iron  nutrition,  Johnston 
says: 

This  is  not  altogether  satisfactory  because  the  concentration  of  hemoglobin  may 
be  lowered  by  deficiencies  other  than  that  of  iron.  In  adults,  hemoglobin  levels  are 
often  lowered  by  blood-loss  rather  than  by  a  nutritional  deficiency  of  any  kind.  In 
children,  however,  the  cause  is  more  apt  to  be  nutritional.  Therefore,  while  a  low 
hemoglobin  level  in  children  does  not  necessarily  mean  an  iron  deficiency  exists,  it 
gi\es  some  estimate  of  the  number  of  cases  where  an  iron  deficiency  may  exist. 


In  commenting  further  on  the  significance  of  hemoglobin  level  in  children, 
as  it  relates  to  iron  nutrition,  Johnston  points  out  that  “a  satisfactory 
hemoglobin  level  tells  only  that  the  diet  is  adequate  for  current  needs, 

but  nothing  about  whether  enough  iron  is  being  stored  to  build  up  a  safe 
reserve  for  adulthood.” 


d  he  hemoglobin  level  can  be  determined  by  many  methods,  and  various 

ones  of  them  have  been  used  to  arrive  at  the  hemoglobin  figures  now  in  the 

literature.  Normal  ranges  have  not  been  definitely  established  due  to  the 

variation  in  methods  used  and  the  interpretations  of  the  investigators. 

Nevertheless,  most  workers  consider  hemoglobin  values  of  13  gm.  per  cent 

to  be  a  satisfactory  level  for  children,  and  values  under  11  gm  per  cent  to 

be  a  poor  hemoglobin  level.  Mack,  for  example,  uses  13  gm.  per  cent  as  a 

desirable  hemoglobin  level  for  children  and  believes  that  for  any  child  over 

six  years  o  age  a  value  below  12  gm.  per  cent  is  definitely  low  Abbott 

working  wi  h  Florida  children,  uses  a  figure  of  13.6  gm.  per  cent  as  a  nor 

mal  hemoglobin  value  for  children  six  to  eighteen  years  of  age  U  4  to 

13.6  gm.  per  cent  as  subnormal;  and  3  6  to  114-  o-m 

Bessev  anrl  T  *  i  i  . !  1  11-4  gm-  Per  cent  as  anemia. 

Hr  :  f  ii  >  suggested Classification  for  hemoglobin  values  in  chi  1 

dren  is  as  follows:  “good,”  13  gm.  per  cent  and  above;  “fair J  11  0  to  12  9 
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gm.  per  cent;  and  “poor,”  10.9  gm.  per  cent  and  below.  Nutritional  surveys 
in  the  United  States  show  a  fairly  low  incidence  of  anemia  in  children  when 
11  gm.  per  cent  hemoglobin  level  is  taken  as  signifying  borderline  anemia. 
When  12  gm.  per  cent  is  used  instead,  the  number  so  classified  is  greatly 

increased 

The  Children’s  Fund  research  group  made  hemoglobin  determinations 
on  392  children  in  five  groups  from  two  to  eighteen  years  of  age.  The 
range  of  values  was  10.5  to  18.0  gm.  per  cent,  with  a  mean  value  of  13.5 
gm.  per  cent.  Storvick,  working  with  adolescents,  found  fourteen-  fi  teen-, 
and  sixteen-year-old  boys  to  have  mean  hemoglobin  values  of  14.3,  14.7, 
and  15  1  gm.  per  cent,  respectively;  and  girls  of  the  same  ages  to  have  13.5 
13.7,  and  13.7  gm.  per  cent.  Oldham  reported  a  value  of  14  gm.  per  cent 
for  school-age  children  living  in  an  institution.  Leichsennng  s  owe 
one-month-old  infants  had  a  mean  hemoglobin  level  of  12  5  Per  cent, 
dropping  to  11.35  gm.  per  cent  at  two  months  oi  age  a  g  > 

covering  to  about  12.5  gm.  per  cent  at  one  year. 

In  General  girls  attain  hemoglobin  values  characteristic  of  maturity  at 
ai/earlier  a"e  than  boys.  Hemoglobin  values  vary  within  normal  limits 

-Sr  rr  ^ 

se -  - 

P  Determination  of  concentration  o^hmo^Anmn  the  bW  * ■> ^  if  ?ts  limita- 
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of  the  variability  consistent  with  normal  heal  . 

WATER-SOLUBLE  VITAMINS 

The  chemical  procedures  most 

tional  status  with  respect  to  water-solub1^  ^  fasting  or  follow- 

of  the  level  of  the  vitamins  1  fasting  test  is  made  on  blood  or  a 

ing  the  administration  of  a  test  dose-  £  hours  after  subjectshave 

one-hour  sample  of  urine  usually  a  >  _  times  called,  is  admin- 

eaten.  A  test  dose,  or  “load  test  ^  ^  tissues  of  the  body  are 

istered  with  a  view  to  determm.  g  ^  The  technique  is  based 

saturated  with  the  ^"^utri^ts  over  and  above  that  needed 
on  the  assumption  that  any 
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to  fill  body  tissues  and  fluids  will  be  spilled  over  into  the  urine.  I  he 
amount  of  the  test  dose  may  vary  for  each  study  and  for  the  different 
water-soluble  vitamins,  but  the  proportion  of  the  vitamin  returned  is  an 
indication  of  the  degree  of  saturation.  Measurement  of  the  vitamin  ex¬ 
creted  is  usually  made  at  hourly  intervals  up  to  four  or  five  hours  following 
the  administration  of  the  test  dose.  The  larger  the  proportion  of  the  load 
test  dose  excreted,  within  the  test  period,  the  more  nearly  is  the  body  said 
to  be  “saturated.” 

The  application  of  the  chemical  tests  to  the  assessment  of  nutriture  in 
respect  to  certain  of  the  water-soluble  vitamins  will  be  discussed  briefly 
below : 

Ascorbic  acid. — Fasting  urinary  and  load  test  excretion  levels  have  been 
reported  by  several  workers  to  reflect  ascorbic  acid  intake.  Lowry  believes 
that  random  urine  specimens  with  ascorbic  acid  output  based  on  creatinine 
excretion  should  also  provide  a  valid  measurement  of  ascorbic  acid  con¬ 


sumption.  However,  the  correlation  between  urinary  output  and  intake 
of  ascorbic  acid  has  been  questioned  by  others,  and  until  further  evidence 
is  available  to  support  it,  interpretation  of  results  obtained  on  urinary 
excretion  tests  should  be  conservative. 

The  ascorbic  acid  levels  of  the  plasma  during  fasting  corresponds,  in 
general,  with  the  habitual  dietary  intake  of  this  vitamin.  There  is  a  differ¬ 
ence  of  opinion  as  to  the  significance  of  low  levels  of  plasma  ascorbic  acid 
Most  investigators  regard  levels  below  0.3  mg.  per  cent  as  suggestive  of 
ascorbic  acid  deficiency  in  the  diet,  and  many  consider  levels  below  0  6  mg 
per  cent  as  denoting  less  than  desirable  intake.  Oldham  reported  a  range  of 
O.fo  to  0.83  mg.  per  cent  on  fasting  serum  samples  of  institutional  children 

yea:s  of  a®e-  In  a  study  of  the  fasting  blood  serum  samples 
of  384  children,  the  Children’s  Fund  laboratory  found  values  ranging  from 

to  he  fa  t™8'  T  rent  aSCOrbiC  add'  Sex’  age’  and  Weight  did  not  appear 
factors  affecting  ascorbic  acid  blood  levels,  whereas  diet,  season  and 

economic  status  showed  definite  relationships.  The  last  two  factors  often 

-Act  dietary  mtake  indirectly.  In  various  surveys,  widespread  low  serum 

aS  indiCatiVe  0f  a  high  indd—  of  ascorbic 

that  the  dietary  intake wasC.llI 

^^everarhivesUgatorTh^ve^Uempted^by^aHouTcrffm'^a^tc^defi6  ^1^ 

acid  in  human  blood  plasma  is  0.7  mg. 'per  cem  an“  ££ 
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this  may  be  interpreted  as  (1)  indicative  of  insufficient  intake,  (2)  in¬ 
creased  body  demand,  as  in  infection,  (3)  an  actual  deficiency,  or  (4)  tissue 
undersaturation.  Youmans  specifies  the  following  zones:  normal  concen¬ 
trations,  0.7  mg.  per  cent  and  upward,  with  1.2  mg.  or  better  commonly 
observed  in  well-nourished  subjects;  borderline  region,  0.4  to  0.7  mg.  per 
cent;  definitely  deficient,  0.4  or  0.5  mg.  per  cent.  Bessey  and  Lowry  have 
suggested  a  simple  classification  useful  particularly  in  surveys.  It  defines 
“good”  as  0.60  mg.  per  cent  and  above;  “fair”as  0.40  to  0.59  mg.  per  cent; 
and  “poor”  as  0.39  mg.  per  cent  and  below. 

B-complex  vitamins—  The  chemical  tests  commonly  used  with  groups 
for  assessing  nutriture  in  regard  to  the  B  vitamins  are  the  determination 
of  these  vitamins  in  the  urine  for  a  one-hour  period  during  fasting  or  for 
several  hours  after  the  administration  of  a  test  dose.  Thiamine,  riboflavin, 
and  niacin  have  been  studied  more  extensively  than  other  B  vitamins  and 
the  present  discussion  will  be  confined  to  them.  The  blood  levels  have  also 
been  investigated  but  their  usefulness  has  not  been  proved,  particularly 
in  application  to  surveys. 

The  urinary  excretion  of  thiamine  and  of  riboflavin  appears  to  parallel  the 
dietary  intake,  although  there  is  a  lack  of  consistency  in  findings  at  either 
extreme  of  intake.  Some  investigators  have  shown  good  correlations  be¬ 
tween  intake  and  fasting  one-hour  urinary  excretion  levels  of  these  vita¬ 
mins  and  thus  consider  this  measurement  useful  in  evaluating  nutritional 
status.  Data  resulting  from  load  test  excretions  are  more  variable  espe- 
ciallv  for  riboflavin,  and  there  is  much  disagreement  as  to  their  interpre- 
tation  The  exact  quantity  in  the  urine  which  is  indicative  of  deficiency 
has  not  been  determined  definitely  by  either  one-hour  fasting  or  excre  ion 

6  and  /  meg.,  respectively,  \  basal  intake,  these  boys 

tainedO.7 do  0.75  mg.  of  thiamine  meg.)  of  1.25  and 

excreted  in  the  four-hour  perioc  I  Qn  institutional  children 

were  "not  a‘P  or  diet^ 
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The  mean  fasting-hour  excretions  of  riboflavin  for  boys  and  girls  studied 
by  the  Children’s  Fund  were  45.2  and  37.8  meg.,  while  four-hour  load  test 
excretions,  with  1  mg.  of  riboflavin,  amounted  to  approximately  351  and 
344  meg.,  respectively.  Oldham  obtained  one-hour  fasting  excretions  of 
9  meg.,  for  her  two  preschool  subjects,  on  an  intake  of  0.7  to  0.72  mg.  ribo¬ 
flavin  daily — about  one-fourth  to  one-fifth  of  the  mean  value  obtained  by 
the  Children’s  Fund.  On  the  same  intake,  Oldham  reported  responses  of 
17  and  20  per  cent  (about  95  meg.)  in  the  four  hours  following  test  doses 
of  0.53  mg.  of  riboflavin — about  one-fourth  the  Children’s  Fund  values. 
Children’s  Fund  workers  point  out  that  the  riboflavin  intake  level  of  Old¬ 
ham’s  boys  was  less  than  two-thirds  of  the  N.R.C.  allowance  and  about 
one-fourth  the  average  intake  by  four  children  in  the  Children’s  Fund 
study  who  were  on  a  weighed  diet.  Oldham’s  institutional  children  had 
fasting  excretions  of  29  meg.  and  47  meg.,  respectively,  before  and  after 
dietary  improvement.  It  will  be  noted  that  the  second  figure  is  essentially 
the  same  as  the  corresponding  value  reported  by  the  Children’s  Fund  re¬ 
search  group. 

In  general,  the  Children  s  lund  study  showed  consistent  sex  differences 
in  the  excretions  of  thiamine  and  riboflavin,  with  boys  excreting  larger 
quantities  than  girls,  at  all  ages.  Routine  dietary  intake  of  these  vitamins 

appeared  to  be  the  strongest  single  environmental  factor  affecting  urinary 
output. 


Urinary  tests  designed  to  appraise  niacin  nutrition  are  less  acceptable 
than  those  for  thiamine  and  riboflavin.  Niacin  is  excreted  in  the  urine  in 
several  forms:  as  N'methylnicotinamide,  small  amounts  of  niacinamide 
and  nicotinic  acid;  as  nicotinuric  acid;  and  in  the  form  of  a  pyridone 
compound.  It  is  obvious,  therefore,  that  estimating  the  urinary  excretion 
ol  this  nutrient  is  not  a  simple  matter.  Various  tests  have  been  proposed 
or  the  identification  of  each  of  the  forms  listed.  The  Committee  on  Nutri- 
tion  Surveys  of  the  Food  and  Nutrition  Board  suggests  that  the  determi¬ 
nation  of  N  methylmcotinamide  in  the  urine  during  fasting  and  after  the 
a<  ministration  of  a  test  dose  are  worth-while  procedures  in  the  assessment 

finding^0  S‘atUS’  ^  C°nservative  interpretation  is  applied  to  the 

I  he  widely  varying  values  reported  in  the  literature  are  due  in  part  to 

d  vidTal  diff111  mCtK0dS  °f  analySi$  emP'0>-«'  to  the  marked  im 
lual  differences  in  the  amount  of  niacin  and  its  metabolites  excreted 

problern^oMnterpretadon  Ten^Th  ',iadn  adds 

on  either  normal  or  restricted  diets  toSwTu10  SUbjects 
increase  that  appears  to  be  proportional  to  ^ 
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given.  It  is  apparent,  therefore,  that  analysis  of  diets  for  tryptophane,  as 
well  as  for  niacin  content,  is  essential  if  any  correlation  between  dietary 
intake  and  urinary  excretion  is  to  be  expected. 


VITAMIN  A  AND  CAROTENE 

Several  methods  are  available  for  determining  the  concentration  of 
vitamin  A  and  carotene  in  the  blood,  and  various  ones  of  them  have  been 
used  to  arrive  at  the  vitamin  A  and  carotene  figures  reported  in  the  litera¬ 
ture.  A  normal  range  of  values  in  the  blood  has  not  been  fully  established. 
For  children,  Bessey  and  Lowry  indicate  that  values  of  125  and  30  meg. 
per  cent  and  over,  for  carotene  and  vitamin  A,  respectively,  are  represen¬ 
tative  of  good  nutritional  status,  while  values  under  75  and  20  meg.  per 
cent  of  carotene  and  vitamin  A,  respectively,  are  suggestive  of  poor  nutri¬ 
tional  status.  The  Children’s  Fund  survey  of  the  fasting  vitamin  A  and 
carotene  blood  levels  of  348  children  living  in  five  groups,  each  under  dif¬ 
ferent  environmental  conditions,  including  quality  of  diet,  indicated  that 
aroup  averages  reflected  the  differences  in  dietary  pattern.  Mean  figures 
for  the  entire  number  of  children  were  not  reported;  the  range  was  40  to 
340  meg.  per  cent  for  carotene,  5  to  125  meg.  per  cent  for  vitamin  A  Rise, 
in  serum  vitamin  A  and  carotenoids  were  observed  when  intakes  of  these 
nutrients  were  increased.  The  averages,  by  institutions,  for  fasting  bloo 
serum  vitamin  A  tended  to  be  more  uniform  than  for  the  carotenoids  but 
varied  with  the  reason-the  autumn  vitamin  A  values  being  higher 
the  spring  values.  A  similar  seasonal  variation  in  plasma  carotene,  but  not 
fS  has  been  reported  by  Szymanski  and  Longwell,  who  also 

SB S53SS5=S= 

•  ,  •  r..iation  to  nutritional  status  is 

The  entire  problem  of  vitamin  A  in  relation  to  n 

of  vitamin  A.  W  hen  carotc  .  .  A  consumed  as  such, 

may  be  stored  in  the  liver,  just  as  is  ex  .  restricted  dietary  intake 

When  such  a  backlog  of  vitamin. ,  '^Ire  blood  levels  lowered  prompt- 
neither  produces  a  deficiency  qui  >  devoid  vHamin  A  there  is  no 

ly.  Thus  while  a  diet  may  be  pra.  deficiency.  Stores  of  vitamin 

way.  for  the  present  at  least,  to  measure  the  Y 

A  are  depleted  very  slowly.  vitamin  4-carotene  conversion 

A  second  problem  associated  with  the  vitamin  A 
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process  is  the  difficulty  of  assessing  the  vitamin  A  value  which  the  mixed 
carotenes  of  any  general  diet  may  provide.  Some  carotenes  are  well  and 
promptly  converted;  others  are  not.  Furthermore,  carotenes  from  vege¬ 
table  sources  are  not  entirely  available  to  the  body  due  to  incomplete  in¬ 
testinal  absorption.  As  the  result  of  these  problems,  and  others,  it  is  dif¬ 
ficult  to  interpret  data  on  the  concentration  of  vitamin  A  and  carotene  in 
the  blood,  as  they  relate  to  nutritional  status. 

Low  levels  of  carotene  in  the  blood  suggest  a  current  dietary  deficiency 
of  carotene,  and  high  levels  indicate  adequate  current  dietary  intake  of 
carotene.  Satisfactory  levels  of  vitamin  A  in  the  blood,  on  the  other  hand, 
may  merely  mean  a  stored  supply  of  vitamin  A  resulting  from  a  previous 
high  intake  of  vitamin  A  and/or  carotene.  Low  vitamin  A  blood  levels  in¬ 
dicate  a  low  dietary  intake  and  reduced  stores.  Adequate  blood  levels  of 
vitamin  A  and  carotene  would  seem  to  indicate  satisfactory  nutrition  with 
respect  to  vitamin  A. 

VITAMIN  D  AND  CALCIUM 


Vitamin  D. — Determination  of  the  alkaline  phosphatase  in  the  blood 
serum  is  used  in  the  appraisal  of  nutritional  status  in  regard  to  vitamin  D. 
Studies  of  excretion  of  vitamin  D  are  lacking,  and  studies  of  vitamin  I) 
in  the  blood  are,  thus  far,  impractical. 

It  has  long  been  known  that  in  rickets  and  in  a  number  of  other  bone 
disorders  of  a  metabolic  nature,  the  serum  alkaline  phosphatase  is  in¬ 
creased.  Furthermore,  it  appears  that  the  degree  of  increase  above  normal 
levels  is  roughly  proportional  to  the  severity  of  the  rachitic  process. 
I  reatment  of  a  rachitic  subject  with  vitamin  I)  results  in  healing  and 
progress  toward  restoration  to  normal  levels. 

Measurements  of  serum  alkaline  phosphatase  activity  are  expressed  in 
arbitrary  units.  When  sodium  glycerophosphate  is  used  as  the  substrate, 
in  the  method  of  Bodansky,  the  activity  is  expressed  in  Bodansky  units. 
\\  hen  sodium  paranitrophenol  phosphate  is  used  as  the  substrate,  in  the 
micromethod  outlined  by  Bessey,  Lowry,  and  Brock,  the  results  are  ex¬ 
pressed  in  mtrophenol  units.  One  nitrophenol  unit  is  equivalent  to  1  79 
Bodansky  units. 


Klasmer  reported  a  range  of  5.6  to  15  Bodansky  units  for  children  of  six 

fZ // uW°w  °n,e'!Tlf  yearS  °f  age-  Bodansky  obtained  values  of 
om  5  to  14  units  for  children  two  to  fifteen  years  of  age,  with  an  average 

report“' values  betw<*n  2  and  8  nitrophenol  units  for  New- 
ndland  ch.ldren  while  Bessey  found  an  average  of  6.4  units  for  New 

^ro  to  hr  ren'  Chilclren's  Fund  values  on  877  children 

eig  teen  years  of  age,  ranged  from  1  to  17  nitrophenol  units,  with 
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84  per  cent  of  the  values  between  4  and  9  units  and  a  mean  of  6.3.  In 
rickets,  it  is  not  uncommon  to  obtain  values  of  30  nitrophenol  units. 

Several  workers  have  found  that  there  is  very  little  variation  in  alkaline 
phosphatase  activity  from  day  to  day  in  the  same  subjects  and  almost  no 
difference  between  seasons  of  the  year.  Sex  and  age  appear  to  have  a  sig¬ 
nificant  influence  on  serum  alkaline  phosphatase  values,  particularly  at  the 
older  ages  of  childhood,  boys  having  higher  values  than  girls.  It  appears, 
too,  that  there  may  be  some  relation  between  growth  and  serum  alkaline 


phosphatase  values.  For  example,  highest  values  for  serum  alkaline  phos¬ 
phatase  have  been  reported  in  infancy  and  again  in  early  puberty,  both 
periods  of  rapid  growth.  Furthermore,  a  preadolescent  rise  in  values  has 
been  reported  to  occur  earlier  in  girls  than  in  boys  a  situation  which,  in 
general,  corresponds  with  the  pattern  of  accelerated  physical  growth  for 
adolescent  boys  and  girls.  In  the  Children’s  Fund  study,  the  group  of  sub¬ 
jects  under  ten  years  of  age  that  had  higher  phosphatase  values  tended  to 
be  larger  than  those  in  groups  with  lower  values.  It  may  be,  therefore,  that 
growth  and  possibly  other  physiological  characteristics  are  related  to 
serum  alkaline  phosphatase  activity  levels  in  children. 

The  determination  of  serum  alkaline  phosphatase  is  considered  by  some 
to  be  a  reasonably  reliable  and  accurate,  though  not  a  specific,  method  of 
diagnosing  early  rickets  and  hypovitaminosis  D.  Other  causes  of  an  in¬ 
crease  in  phosphatase  activity  are  uncommon  at  the  age  when  rickets  is 
prevalent  and  are  easily  detected.  Undoubtedly  the  best  safeguard  to  cor¬ 
rect  diagnosis  is  the  correlation  of  blood  values  with  physical  signs  and 
X-ray  changes.  Youmans  recommends  such  procedure  in  surveys  of  chil¬ 
dren  involving  the  early  age  period  of  greater  susceptibility  to  rickets. 

Calcium  —In  research  studies,  balance  experiments  (as  suggested  on 
p  33)  may  be  used  as  a  method  of  judging  nutritional  status  with  respect 
0  calcium  This  method,  however,  is  too  laborious  to  be  employed  in  gen- 

zrsszztt . . .  -  “ 

twelve  years  of  age. 
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APPLICATION 

There  is  general  agreement  that  chemical  tests  serve  as  an  aid  in  assess¬ 
ing  nutritional  status.  Caution  must  be  exercised,  however,  in  the  inter¬ 
pretation  of  the  findings  in  terms  of  optimal,  adequate,  or  deficiency  nu¬ 
trition,  particularly  in  cases  of  nutrients  for  which  criteria  for  differentiat¬ 
ing  these  nutritional  states  have  not  been  defined  adequately.  Variations 
in  the  levels  of  nutrients  such  as  those  controlled  by  sex  and  age  which 
may  be  nondietary  in  origin  must  also  be  taken  into  consideration.  Single 
values  obtained  on  individuals  are  not  as  meaningful  in  judging  nutritional 
status  as  are  mean  values  for  large  homogeneous  groups.  Chemical  tests 
may  be  considered  to  have  their  greatest  use  in  helping  to  obtain  a  general 
picture  of  the  nutritional  level  of  segments  of  the  population. 

If  the  findings  of  studies  reported  in  the  foregoing  sections  on  specified 
chemical  tests  are  representative,  the  following  figures  may  serve  as  rough 
guides  in  interpreting  data  on  children.  Total  serum  protein:  7 .0-8.0  gm. 
per  cent,  within  the  normal  range;  less  than  6  gm.  per  cent,  below  normal. 
Hemoglobin:  13  gm.  per  cent,  satisfactory  level;  less  than  1 1  gm.  per  cent, 
unsatisfactory.  Ascorbic  acid:  above  0.7  mg.  per  cent  plasma,  for  the 
lasting  level,  satisfactory;  below  0.6  mg.  per  cent,  unsatisfactory.  Thia¬ 
mine:  7.0  to  8.0  meg.  fasting  one-hour  excretion  probably  signifies  ade¬ 
quacy,  less  than  5  meg.  suggests  deficiency.  Riboflavin:  more  than  40  meg. 
fasting  one-hour  excretions  probably  signifies  adequacy;  less  than  20  meg. 
suggests  deficiency.  Carotene  and  vitamin  A:  125  and  30  meg.  per  cent  in 
the  blood,  respectively,  appear  representative  of  good  nutrition;  75  and 
20  meg.  per  cent  are  suggestive  of  poor  nutritional  status.  Alkaline  phos¬ 
phatase:  2  to  10  mtrophenol  units  in  the  serum,  within  probable  limits  of 
normality;  15-30  nitrophenol  units  suggest  active  rickets. 


DIETARY  STUDIES  AS  A  METHOD  OF  JUDGING 
NUTRITIONAL  STATUS 

}  he  T°uUnt  and  kind  of  food  which  ch‘Uren  eat  routinely  is  one  indi¬ 
cation  of  their  nutritional  status.  I'ood  intake,  however,  should  not  be 

“ulies  doW‘^  "Utriti0nal  Sta‘US  itSelf'  AS  Maynard  has  said'  dietary 
studies  do  not  measure  nutritional  status  directly,  they  do  provide  “pre- 

sumpuve  evidence  and  yield  data  which  can  assist  in’ the  interpretation 

of  the  results  of  more  direct  measures,  such  as  clinical  and  chemical  ap 

study  methods  i,; 
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Dietary  studies  are  of  two  general  types:  (1)  those  which  determine  the 
intake  of  a  group  sharing  food  supplies  and  from  which  individual  intake 
is  estimated;  (2)  those  which  determine  individual  food  intake. 


THE  GROUP  OR  “INVENTORY”  METHOD 

The  group  method  is  applicable  to  the  study  of  food  use  in  institution 
diets  and  is  used  when  a  rough  estimate  of  dietary  adequacy  is  desired  and 
when  cost  and  time  must  be  considered.  Such  a  method  might  be  used  in 
a  children’s  dining  hall.  One  common  way  to  secure  group  dietary  data  is 
to  obtain  a  weighed  inventory  of  foods  on  hand  at  the  beginning  and  at 
the  end  of  the  survey  period  (usually  one  week),  together  with  exact  quan¬ 
tities  of  food  acquired  in  the  interim  and  the  number  of  persons  served. 
The  sum  of  the  foods  on  hand  at  the  beginning,  plus  those  acquired,  less 
those  on  hand  at  the  end,  represent  the  foods  available  for  consumption 
during  the  period.  Nutritional  values  of  these  foods  are  calculated  and 
con  pared  with  the  con  bined  nutritional  requirements  of  the  group 
studied.  If  serious  inadequacies  are  revealed  and  the  poor  diet  has  been 
served  over  an  extended  period  of  time  to  the  same  group,  correspondingly 
poor  nutritional  status  can  be  suspected.  Ever  present  sources  of  error  in 
such  studies  are  the  difficulties  in  estimating  the  inevitable  food  waste  and 
losses  in  institutions. 


METHODS  FOR  STUDYING  INDIVIDUAL  INTAKES 

Methods  used  for  determining  the  dietary  intake  of  individuals  vary 
widely  depending  largely  on  the  type  of  information  sought  and  the  ap¬ 
plication  to  be  made  of  it.  The  following  dietary  study  methods  in  current 
use  are  those  of  the  individual  type  listed  by  the  hood  and  Nutrition 

Board. 

1.  Dietary  history. — The  purpose  of  the  dietary  history  is  to  discover 
the  usual  food  pattern  of  an  individual  over  a  relatively  long  period  ot 
time.  The  information  is  obtained  by  an  interviewer  who  seeks  by  ques- 
tioning  to  learn  general  types  of  meals,  food  likes,  dislikes,  and  habits  with 
respect  to  eating  certain  recommended  foods.  The  findings  make  it  pos¬ 
sible  to  classify  diets  roughly  as  good,  fair,  and  poor. 

*  more  detailed  and  accurate  type  of  diet  history  is  used  m  research 
studies  The  interviewer  in  this  case  is  a  nutritionist,  and  frequently  there 
are  two  series  of  questions.  The  first  draws  from  the  subject  the  general 
pattern  of  eating,  often  including  a  typical  day  s  meals;  the  secon  *s 
[heck  list  of  all  common  foods,  the  purpose  of  which  is  to  cross-check 
epUes  on  the  first  list.  The  research  type  of  dietary  history  ,s  often  trans- 
fe  red  to  calculation  sheets  and  the  nutrient  content  determined. 

Hi  th[  case  of  young  children,  the  mother  or  other  adult  ,s  interviewed. 


45 


How  Can  You  Tell  When  a  Child  Is  Well  Nourished? 

Older  children  can  answer  the  questions  themselves.  As  a  cross-check, 
both  mothers  and  children  are  sometimes  interviewed. 

2.  Estimates  of  food  eaten ,  made  by  the  individual.-  In  this  method,  the 
child,  or  someone  speaking  for  him,  is  asked  to  recall  what  he  ate  during 
an  earlier,  specified,  brief  period,  often  one  day.  1  he  method  is  sometimes 
referred  to  as  the  “24-hour  recall.”  Usually  quantities  of  food  are  estimat¬ 
ed  roughly  from  memory.  Such  a  method  is  often  employed  when  informa¬ 
tion  is  sought  as  a  basis  for  educational  programs.  Its  relative  accuracy  is 
discussed  later  in  this  chapter,  and  its  use  in  school  nutrition  programs  is 
considered  in  some  detail  in  chapter  xi. 

3.  Records  of  food  eaten ,  kept  by  an  individual. — In  this  method,  the 
child,  or  his  mother,  is  taught  to  keep  an  accurate  record  of  everything  he 
eats  for  a  given  period — usually  one  week.  Kinds  of  foods  with  their  exact 
amounts  are  recorded.  The  amounts  may  be  determined  by  measure  or  by 
weight.  Many  modifications  of  this  method  have  been  developed  to  suit 
various  circumstances.  There  are  endless  chances  for  error  in  its  use.  Never¬ 
theless,  there  is  a  rather  generally  held  opinion  that,  properly  adminis¬ 
tered,  this  method  permits  a  good  characterization  of  the  dietary  habits 
of  groups  and  therefore  has  merit  for  use  in  nutrition  surveys. 

4.  Weighed  diet. — This  method  is  designed  to  obtain  precise  information 
on  the  nutrient  intake  of  individuals.  A  trained  observer  weighs  each  item 
of  food  eaten  by  each  child  for  a  specified  period,  often  one  week.  Dupli¬ 
cate  portions  of  the  food  are  then  analyzed  chemically  or  the  nutrient  con¬ 
tent  is  calculated.  This  is  a  research  method  which,  because  of  costs  and 
labor  involved,  is  not  applicable  to  nutrition  surveys.  This  is  a  regrettable 
fact,  for  the  accurate  information  the  method  yields  would  be  invaluable 
lor  comparison  with  the  clinical  and  chemical  data  available  from  such 
surveys. 


EVALUATION  OF  METHODS  AND  THEIR  APPLICATION 

I  here  is  need  for  critical  appraisal  of  the  various  dietary  methods  in 
common  use.  Some  research  has  been  done  along  this  line  and  more  will 
undoubtedly  be  planned  as  the  need  is  recognized.  The  present  literature 
shows  a|l  too  clearly  how  sketchy  is  our  knowledge  of  factors  which  affect 
ic  reianity  of  results,  such  as:  the  relative  accuracy  of  the  different 
methods,  the  desirable  length  of  period  for  the  food  record,  the  selection 
of  days  of  the  week  for  gathering  data,  and  the  psychological  effect  of 
ocusing  attention  on  what  and  how  much  is  eaten.  (Such  basic  considera- 

—  'oftT  H°Vhe  SamP'e  I'”  d!e‘ary  Sh'dieS  “d  stariS, 

eatment  of  dietary  data  are  outside  the  scope  of  this  text ) 

attemptS  have  been  made>  wi‘h  varying  re¬ 
ts,  test  the  validity  of  one  dietary  study  method  against  another.  A 
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few  representative  studies  are  discussed  here  briefly;  others  are  cited  in  the 
bibliography.  So  far  as  feasible,  examples  are  confined  to  work  with  chil¬ 
dren. 

Huenemann  and  Turner  tested  a  research  type  of  dietary  history 
against  ten-  to  fourteen-day  weighed  dietary  records  of  twenty-five  chil¬ 
dren  six  to  sixteen  years  of  age.  When  calculations  based  on  dietary  his¬ 
tories  were  compared  with  those  based  on  the  weighed  diets,  it  was  found 
that  no  history  agreed  with  the  weighed  diet  record  within  20  per  cent  for 
all  constituents.  About  one-half  of  the  histories  differed  significantly  from 
the  records  in  several  constituents.  The  authors  concluded  that  the  diet 
histories  had  little  quantitative  value  because  the  children  apparently  did 
not  know  what  and  how  much  they  had  eaten. 

The  Agricultural  Experiment  Stations  of  the  Northeast  Region  tested 
a  research  type  of  dietary  history  against  diet  records  of  groups  of  children 
of  different  ages.  For  individuals,  the  diet  history  did  not  give  the  same 
estimate  of  intake  as  did  a  seven-day  or  a  four-day  diet  record.  The  work¬ 
ers  reached  the  conclusion  that  it  is  virtually  impossible  to  predict  with 
any  practical  degree  of  accuracy  the  intake  for  an  individual,  as  estimated 
by  a  seven-day  diet  record,  from  his  dietary  history,  hor  the  mean  of  the 
group,  diet  histories  gave  distinctly  higher  nutrient  values  than  did  seven- 
day  records  and  four-day  records,  when  applied  to  upper-grade  school 

children. 

The  Northeast  Region  also  compared  the  24-hour  recall  with  both  the 
research  type  diet  history  and  the  seven-day  diet  record.  For  individual 
children  of  upper  grades  and  high  school,  the  24-hour  recall  did  not  give 
essentially  the  same  estimate  of  dietary  intake  as  did  the  dietary  history 
or  the  seven-day  record.  For  the  mean  of  the  group,  the  diet  history  gave 
distinctly  higher  values  for  grade-school  children  than  did  the  estimates 
obtained  by  24-hour  recall.  The  seven-day  record  and  the  24-hour  estimate 
tended  to  give  approximately  the  same  results  and  this  was  true  lor  high- 
school  as  well  as  for  grade-school  pupils.  The  conclusion  drawn  was  that 
the  24-hour  estimate  method  can  be  substituted  under  certain  circum¬ 
stances  for  the  seven-day  record  in  estimating  group  intakes. 

Trulson  compared  three  methods  as  applied  to  children  s  diets,  mte 
view  of  usual  food  practices  (dietary  history);  the  seven-day  diet  ream  , 
and  three  or  more  24-hour  recall  estimates.  She  noted  differences  m  mean 
values  and  found  that  these  differences  varied  with  the  nutrient  or ^foo 
but  did  not  vary  consistently  with  each  method.  Diet  history  and  the 
record  proved  more  satisfactory  for  her  diet  intake  studies  than  did  the 

24-hour  recall  method. 
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Length  of  period  for  diet  record.— The  diet-record  method  has  had  the 
most  use  in  studies  of  the  food  intake  of  children.  But  the  number  of  days 


required  to  obtain  an  accurate  record  is  still  a  debated  question.  Roberts 
and  Waite  found  that  the  weighed  diets  of  eight  children  in  a  day  nursery 
varied  considerably  from  day  to  day,  in  a  week.  Later  Wait  and  Roberts 
found  a  similarly  wide  variation  in  weighed  diet  records  kept  for  adolescent 
girls  for  one  week.  They  attempted  to  find  a  suitable  period  shorter  than  a 
week  by  studying,  with  ten  subjects,  all  possible  combinations  of  four  con¬ 
secutive  days.  They  concluded  that  a  week  is  to  be  preferred  over  shorter 
periods.  McClelland,  also  working  with  Roberts,  weighed  the  diets  of  two 
children  daily  for  six  weeks  and  compared  the  averages  for  periods  of  vary¬ 
ing  length,  with  the  average  for  the  six  weeks.  The  shortest  period  for 
which  the  average  differed  no  more  than  5  per  cent  from  the  whole  was 
two  weeks.  However,  95  per  cent  of  all  seven-day  periods  varied  no  more 
than  10  per  cent  from  the  six  weeks'  average  and  58  per  cent,  no  more  than 
5  per  cent. 

Trulson  examined  children’s  dietary  records  kept  for  one  day,  for  three 
days  and  for  seven  days.  The  value  of  a  three-day  study  in  contrast  to  a 
one-day  study  was  shown  by  a  reduction  in  the  standard  deviation.  Like¬ 
wise,  the  value  of  a  seven-day  record  was  shown  in  contrast  to  a  three-day 
record.  The  extent  of  these  reductions  depended  on  the  nutrient  or  food 
under  investigation.  Also  the  means  became  more  stable  as  the  period  of 

the  record  was  lengthened,  the  degree  depending  upon  the  nutrient  or 
food  under  study. 


I  o  try  to  answer  the  question  of  how  many  days  should  be  used  in  a 
dietary  record,  the  Northeast  Region  compared,  statistically,  daily  records 
for  seven-day  periods  on  high-school  pupils,  as  well  as  for  fourteen-day  and 
twenty-five-day  periods  on  varied  groups  of  mature  subjects.  For  charac¬ 
terizing  a  group  by  its  mean  intake,  a  one-day  diet  record  was  found  to  be 
the  most  efficient  when  the  relative  importance  of  the  number  of  days  was 
compared  to  the  number  of  subjects.  To  obtain  a  more  precise  estimate  of 
the  mean  intake  for  a  group,  it  was  found  to  be  more  efficient  to  take  more 
subjects  than  to  take  more  days.  For  groups  of  ten  and  twenty-five  sub¬ 
jects,  logarithmic  graphs  were  developed  for  indicating  the  increase  in  pre 

"“tv  (ffi  rbd6r  °!  ^  thG  (Hetary  reC°rd  WaS  in— d  from 

•  ,  ,  y‘  n  indlvldl'al  basis,  the  number  of  days  needed  for  a  de 

s  red  degree  of  precision  was  given  in  the  form  of  a  logarithmic  graoh  The 

pe7d  onthe  TS  Wfhidl  ^  ^  W°U'd  need  t0  be  stU(li«l  would  de- 

7/°/  ,  'TT  prec,s,on  rec'uire'1  i"  a  given  situation 

hm  °fiaysf0r  diel  rec0,i- There  has  also  been  a  question  about 
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which  days  of  the  week  should  be  chosen  for  the  food  record  if  it  is  kept 
for  less  than  seven  days.  There  is  rather  general  agreement  that  children’s 
eating  habits  are  different  on  Saturdays,  Sundays,  and  holidays.  Gray  and 
Blackman  analyzed  the  one-week  dietary  records  of  124  junior  and  senior 
high  school  students  from  two  city  and  two  consolidated  rural  schools.  The 
week-end  diets  appeared  poorer  than  those  of  school  days,  especially  among 
the  rural  children. 

Tinsley  correlated  the  nutritive  value  of  children’s  diets  for  various  pos¬ 
sible  combinations  of  three  consecutive  days  with  that  for  one  week.  The 
correlation  coefficient  varied  rather  widely.  On  the  basis  of  her  findings, 
Tinsley  recommended  that  three  days  probably  represents  the  minimum 
length  of  time  that  will  give  a  satisfactory  picture  of  food  intake  of  an  in¬ 
dividual  and  suggested  Sunday,  Monday,  and  Tuesday  as  the  preferred 
days. 

Eppright,  on  the  basis  of  dietary  studies  of  children  in  three  midwestern 
states,  concluded  that  analysis  of  records  for  shorter  periods  than  a  week 
tended  to  give  a  more  favorable  dietary  picture  than  actually  existed.  If 
a  three-day  period  was  used,  however,  she  found  that  any  one  combination 
of  three  days  during  the  week  seemed  to  represent  the  weekday  intake  as 
accurately  as  another.  \\  eek-end  food  habits,  on  the  other  hand,  were 
likely  to  differ  significantly  from  those  of  the  five  school  days. 

The  Northeast  Region  found  that,  on  the  average,  it  was  immaterial 
which  day  was  chosen  for  a  one-day  record.  No  “day”  effect  could  be  dis¬ 
cerned  in  the  children’s  group  studied.  However,  the  investigators  recom¬ 
mend  that  the  matter  of  “which  day”  should  be  explored  in  a  given  situa¬ 
tion  before  making  a  one-day  dietary  study. 

Season. — Season  has  always  been  considered  a  factor  to  be  reckoned 
with  in  obtaining  a  fair  picture  of  dietary  intake  the  year  around.  Family 
diet  surveys  have  shown  seasonal  variations  even  for  city  dwellers,  and 
still  greater  variations  have  been  reported  for  rural  areas.  These  surveys 
reflect  in  a  general  way  the  effect  of  season  on  the  nutritive  quality  of 
diets.  However,  little  has  been  done  toward  following  groups  through  the 
various  seasons  to  obtain  a  measure  of  the  relative  adequacy  of  average 


diets  at  different  times  of  the  year. 

\  Cornell  University  group  studied  the  diets  of  children  in  three  differ¬ 
ent  areas  with  populations  of  750,  15,000,  and  20,000,  respectively  a  two 
seasons  of  the  year.  No  significant  differences  were  found  between  fall  and 
spring  intakes  of  the  majority  of  the  nutrients,  even  in  the  more  rural  com 

munities  The  investigators  recommend,  in  the  interest  o  accura  y, 

pilot  studies  be  made  to  determine  whether  there  are  seasonal  variations 
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in  dietary  intake  and,  consequently,  whether  there  is  a  need  for  seasonal 
repetition  of  studies. 

Other  factors  which  affect  accuracy  of  dietary  records.— In  the  majority  of 
situations,  the  accuracy  of  dietary  studies  rests  on  how  well  subjects  can 
estimate  quantities  of  foods  they  eat  in  terms  of  household  measurements. 
A  few  studies  have  been  made  to  check  estimated  quantities  against  actual 
weighed  amounts  in  the  same  study.  In  one  such  study,  Eppright  deter¬ 
mined  the  error  by  having  mothers  both  weigh  and  estimate  the  amounts 
of  food  consumed  by  twenty-five  school  children  for  one  day.  I  he  mean 
nutrient  intakes,  as  calculated  from  estimated  diets,  exceeded  the  mean, 
as  calculated  from  the  weighed  diets,  in  calories  and  in  each  of  the  nutri¬ 
ents  studied.  However,  scatter  diagrams  indicated  that  there  was  a  corre¬ 
lation  between  the  calculated  nutrients  from  the  two  types  of  records. 

Meredith  studied  the  ability  of  ninety-four  children  nine  to  twelve 
years  of  age  to  recall  the  kind  and  quantity  of  food  they  had  eaten  one 
and  one-half  to  two  hours  after  the  meal.  The  children  were  served  a  meal 
of  weighed  portions  of  food;  leftovers  on  the  plate  were  deducted  for  each 
child.  Afterward,  they  were  questioned  about  the  meal  by  nutritionists 
who  did  not  know  the  menu  served.  Only  six  of  the  ninety-four  children 
were  able  to  recall  accurately  both  the  kind  and  quantity  of  all  food 
served.  Thirty-five  per  cent  of  the  children  recalled  all  the  types  of  food 
eaten,  but  estimated  the  quantities  inaccurately;  58  per  cent  were  inaccu¬ 
rate  as  to  the  number,  types,  and  quantity  of  food  served.  Despite  these 
errors,  a  comparison  of  the  nutritive  values  of  weighed  diets  actually 
served  to  the  children,  with  values  of  the  diets  recalled  by  the  children, 
indicated  that  the  nutritive  differences  were  relatively  small. 

1  he  findings  of  the  Northeast  Region  were  less  favorable  to  the  accuracy 
of  estimated  quantities.  From  the  results  obtained  by  this  group,  it  would 
appear  that  mistakes  in  estimating  sizes  of  portions  are  probably  the 
largest  single  source  of  error  in  diet  record-keeping.  The  Northeast  Region 
noted  that  its  subjects,  which  included  college  students  and  other  adults 
as  well  as  junior  high  school  pupils,  had  a  tendency  to  overestimate  food 
servings,  a  bias  partially  compensated  for  by  failure  to  report  some  of  the 
oods  eaten.  On  a  group  basis,  errors  in  estimation  of  portion  sizes  for 
most  food  types  were  within  about  20  per  cent,  except  in  the  case  of  the 
junior  high  school  pupils,  whose  recall  was  the  least  accurate  of  the  various 
groups  included  in  the  study.  The  investigators  recommend  that  if 
weighed  or  measured  food  records  are  not  possible,  the  subjects  be  told 
as  a  spur  toward  accuracy,  that  every  means  possible  is  being  used  to 
c  heck  the  correctness  of  their  estimations. 
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NUTRIENTS  IN  DIETS 

Calculated  vs.  analyzed  values. —A  debated  subject  in  the  field  of  dietary 
evaluation  is  the  relative  reliability  of  data  obtained  by  calculating  nutri¬ 
ent  values  from  food  composition  tables  and  data  obtained  by  chemical 
analysis.  A  number  of  comparative  studies  have  been  made,  but  with  con¬ 
flicting  results.  In  the  main,  however,  agreement  in  findings  appears  to  be 
sufficiently  close  to  justify  the  continued  use  of  the  calculation  method. 
A  major  source  of  error  in  calculated  diets  is  the  difference  between  the 
actual  nutrient  content  of  the  foods  and  the  nutrient  value  as  given  in 
tables  of  food  composition.  Tables  of  average  composition  cannot  possibly 
take  into  account  all  the  variations  in  nutritive  values  of  foods  which  are 
affected  by  variety  of  product  as  well  as  by  production,  processing,  stor¬ 
age,  distribution,  and  cooking.  As  would  be  expected,  the  values  which 
correspond  most  closely  are  those  which  are  least  affected  by  the  condi¬ 
tions  just  listed;  the  values  which  coincide  least  well  are  those  which  are 
responsive  to  many  of  these  conditions. 

Without  citing  specific  studies,  several  of  which  are  listed  in  the  bibli¬ 
ography,  it  may  be  said  that  closest  agreement  between  calculated  and 
analyzed  values  are  obtained  for  calories  and  protein;  fair  agreement  is 
obtained  for  the  minerals;  and  poor  but  variable  agreement  is  obtained  for 
the  vitamins.  Obviously  there  are  wide  differences  in  results  obtained  for 
the  specific  minerals  and  vitamins  included  in  the  last  two  named  groups. 
The  water-soluble  vitamins  are  particularly  sensitive  to  cooking  losses; 
therefore,  even  when  food  tables  make  some  allowance  for  such  losses,  the 
estimated  losses  may  not  coincide  with  the  actual  losses.  Best  agreement 
is  obtained  when  comparisons  are  made  on  the  nutrient  values  of  raw  foods, 
when  group  averages  are  used  rather  than  values  for  individual  diets,  and 
when  a  fairly  large  number  of  diets  is  included  in  the  comparison. 

Tables  of  food  composition.— The  objective  in  developing  food  tables  for 
use  in  the  United  States  is  to  obtain  representative  values  for  foods  as 
used  in  this  country  the  year  around.  Such  values  are  usually  averages 
obtained  from  data  reported  from  various  laboratories.  Some  averages  are 
based  on  a  large  body  of  data  and  can  be  considered  well  established. 
Others  must  be  considered  tentative  until  further  analytical  work  can  be 


d°As  is  pointed  out  in  the  preceding  paragraphs,  many  factors  control  the 
nutrient  content  of  a  single  kind  of  food.  For  some  foods,  sufficient  data 
on  common  variables  are  available  to  take  account  of  these  differences  in 

food  composition  tables.  The  ascorbic  acid  content  of  swec  pot 

‘  PYarnniP  Tn  the  government  food  table  (Agricultural  Hand- 

booVkNo  8),  over  1,100  analyses  were  examined  in  deriving  the  average 
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value,  17  mg.  of  ascorbic  acid  per  100  gm.  of  sweet  potato.  As  reported  by 
the  Committee  on  Nutrition  Surveys  of  the  National  Research  Council: 

Individual  samples  ranged  from  as  low  as  4  mg.  to  as  high  as  40  mg.  Data  were 
available  for  studying  losses  in  storage  for  varying  periods.  Thus  the  mean  ascorbic 
acid  value  for  freshly  dug  potatoes  was  24  mg.  while  for  those  stored  5  to  6  months  it 
was  10  mg.  per  100  gm.  (of  potato).  The  development  of  a  single  figure  for  general  use 
became  a  matter  of  appropriate  weighting  of  values  for  fresh  and  stored  potatoes  of 
the  important  commercial  varieties. 

The  accuracy  of  calculated  diets  will  be  greatly  increased  when  food 
tables  can  indicate  cooking  losses  more  precisely.  The  large  number  of 
variables  to  be  considered  and  the  lack  of  exact  information  of  cooking 
practices  in  the  home  make  only  rough  estimates  of  losses  feasible  at  the 
present  time.  Food  tables  designed  for  general  use  do  not  always  include 
foods  or  varieties  of  foods  used  in  certain  regions  or  localities.  Under  such 
circumstances,  special  laboratory  analysis  of  such  foods  would  contribute 
to  the  accuracy  of  a  dietary  study.  Food  tables  do  not  usually  include 
nutrient  values  for  mixed  dishes.  And,  even  when  they  do,  values  can 
rarely  be  used  except  for  very  rough  dietary  estimates  because  recipes 
differ  and  thus  total  values  differ. 

Calculation  short  cuts. — Short  cuts  in  dietary  calculations  are  desirable 
if  accuracy  is  not  sacrificed  by  their  use.  Abbreviated  methods,  using 
weighted  values  for  groups  of  foods  closely  related,  have  been  reported  by 
several  workers,  notably  Berryman  and  Chatfield;  Donelson  and  Leich- 
senring;  Steinkamp,  Robinson,  and  Kaser;  and  Babcock.  The  total  amount 
of  time  saved  depends  on  the  number  of  diet  records  to  be  calculated  and 
on  whether  diets  are  to  be  studied  singly  or  combined  to  give  group  aver¬ 
ages  only.  There  is  little  or  no  economy  in  the  short  method  except  as 

diets  are  calculated  one  by  one,  and  many  separate  computations  can  thus 
be  avoided. 


JUDGING  ADEQUACY  OF  DIETS 


When  the  food  items  on  diet  records  are  translated  into  nutrients,  cri¬ 
teria  are  needed  for  determining  the  adequacy  of  these  nutrients  for  per¬ 
sons  who  consume  the  food.  The  criteria  used  may  vary  from  the  minimum 
to  prevent  malnutrition  to  the  amounts  needed  to  promote  optimal  nu¬ 
trition.  Various  standards  proposed  by  different  individuals  and 


represent  not  merely  bare 
e  margin  of  safety  as  well. 
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Therefore,  the  allowances  may  be  used  in  dietary  studies  as  normally  de¬ 
sirable  goals.  However,  individuals  whose  diets  fail  to  meet  these  dietary 
goals  are  not  necessarily  malnourished  and  should  not  be  so  classed  unless 
there  are  other  evidences.  For  the  table  of  Recommended  Dietary  Allow¬ 
ances  and  discussion  of  its  development  and  application,  see  chapter  vii 


DIETARY  PATTERNS 

Dietary  adequacy  is  also  sometimes  appraised  in  terms  of  foods.  This 
is  done  by  comparing  quantities  of  foods  on  the  diet  records  with  amounts 
recommended  in  dietary  patterns.  Care  must  be  exercised  in  putting  die¬ 
tary  patterns  to  such  use.  It  should  be  remembered  that  such  patterns 
are  set  up  as  guides  to  the  layman  for  obtaining  an  adequate  diet.  But, 
since  there  are  many  ways  of  obtaining  an  adequate  diet,  when  such  pat¬ 
terns  are  used  as  criteria  of  adequacy  they  may  give  a  false  impression- 
either  that  the  diet  is  not  adequate  because  its  foods  do  not  correspond 
exactly  with  those  on  the  pattern;  or  that  it  is  adequate  when  an  evalua¬ 
tion  of  individual  nutrients  shows  that  this  is  not  the  case.  Proof  of  this 
was  produced  by  Young  when  she  tested  the  reliability  of  twenty-two 
dietary  patterns  against  one  hundred  calculated  diet  records  shown  to  be 
adequate  according  to  the  Recommended  Dietary  Allowances.  She  found 
that  only  5  to  51  per  cent  of  the  adequate  diets  would  have  been  so  judged 


by  various  of  the  dietary  patterns  used  as  criteria. 

It  seems  pertinent  to  suggest  here  that  dietary  patterns  fulfil  a  real  pur¬ 
pose  as  dietary  guides.  They  outline  a  plan  of  eating  designed  to  develop 
good  food  habits.  The  diets  of  children  in  a  classroom  may  be  compared 
with  such  a  pattern  (chap,  xi)  as  an  educational  procedure,  but  it  should 
be  understood  that  those  diets  which  fail  to  conform  are  not  necessarily 
inadequate.  The  most  useful  dietary  patterns  are  based  on  a  knowledge  of 
the  dietary  customs  of  the  people  and  the  foods  available  in  a  particular 
community.  Such  a  pattern  has  been  developed  by  the  Nutrition  C  ommit¬ 
tee  of  Puerto  Rico  for  the  guidance  of  the  people  of  that  island  (chap  x). 
But  even  this  pattern  should  not  be  used  as  a  hard  and  fast  standard  for 
judging  the  adequacy  of  diets  in  Puerto  Rico,  for  there,  as  elsewhere,  ade- 
quote  diets  can  be  obtained  without  adhering  strictly  to  one  specihc 


pattern. 

RFT  ATIONSHIPS  BETWEEN  FINDINGS  FROM  DIFFERFN  1 
METHODS  OF  JUDGING  NUTRITIONAL  STATUS 
Three  methods  of  judging  nutritional  status  have  been  discusstd  above: 
clinical  chemical,  and  dietary.  Each  presents  a  different  aspect  of  the 
i e  nutridonal  picture;  each  is  inadequate  in  itself  to  make  the  full 
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appraisal.  Applied  together,  they  tend  to  supplement  and  support  each 
other.  But,  one  may  ask,  what  are  the  relationships  found  in  studies 
where  comparisons  have  been  made?  This  question  is  of  paramount  impor¬ 
tance  to  all  who  seek  to  apply  such  measures  in  assessing  the  nutritional 
status  of  children. 


WHAT  RELATIONSHIPS  ARE  BEING  FOUND? 

Before  answering  this  question,  it  should  be  made  clear  that  the  rela¬ 
tionship  which  exists  between  dietary  intake  and  nutritional  status  is  not 
under  question  at  this  point.  It  is  a  well-established  fact  that  children 
reared  on  nutritionally  adequate  diets  have  many  advantages  over  those 
reared  on  poor  diets.  These  advantages  include:  better  growth  and  devel¬ 
opment;  greater  strength  and  vigor;  and  more  evidence  of  good  general 
nutriture.  Evidences  of  these  advantages  are  presented  throughout  this 
text  and  will  not  be  elaborated  here.  It  is  rather  the  purpose  at  this  junc¬ 
ture  to  consider  the  extent  to  which  scientific  literature  provides  evidence 
that  the  three  appraisal  techniques  under  consideration  supplement  each 
other  in  presenting  a  composite  picture  of  the  nutriture  of  children.  Ac¬ 
tually,  there  are  relatively  few  studies  on  children  which  have  employed 
all  three  of  the  methods  in  their  full  scope,  as  discussed  in  this  chapter. 
r\  here  are  fewer  still  in  which  all  three  techniques  have  been  applied  with 
equal  degree  of  skill  and  accuracy.  But  work  on  the  development  of  meth¬ 
ods  continues  and  critical  evaluations  are  constantly  being  made.  In  the 
meantime,  current  literature  provides  a  considerable  amount  of  informa¬ 
tion  which  points  to  the  usefulness  of  the  techniques  now  available.  Refer¬ 
ences  have  already  been  made  in  this  chapter  to  some  of  the  evidence. 

At  present,  the  bulk  of  such  information  is  available  on  groups  of  chil¬ 
dren,  many  of  them  residing  in  institutions.  Data  on  the  nutrient  content 
of  routine  diets  and  chemical  tests  designed  to  reveal  the  presence  of  sev¬ 
eral  ol  the  same  nutrients  in  blood  and  urine  give  bases  for  comparison. 
Oldham  and  Roberts,  for  example,  reported  that  as  the  diet  of  institution¬ 
al  children  was  improved  with  respect  to  vitamin  C  and  thiamine,  the 
p  asma  ascorbic  acid  and  blood  thiamine  levels  rose  also.  The  Michigan 
Children’s  Fund  researchers  found  that  plasma  ascorbic  acid  and  caro- 
ene  blood  levels  varied  with  dietary  intakes  of  ascorbic  acid  and  carotene 
n  a  study  „i  Louisiana  children,  a  direct  relationship  was  shown  between 
I  e  vitamin  A  value  of  the  diet  and  the  serum  vitamin  A  and  carotene- 
bettveen  the  ascorbic  acid  intake  and  serum  ascorbic  acid;  and  between 
on  intake  and  hemoglobin  concentration.  Pennsylvania  children  showed 
serum  protein,  hemoglobin,  and  plasma  vitamin  A  and  ascorbic 
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acid  values  on  good  than  on  poor  institution  diets.  Oregon  children,  over 
60  per  cent  of  whom  had  diets  adequate  in  most  of  the  nutrients,  also  had 
high  values  for  five  of  the  six  blood  constituents  determined.  Merrow  and 
co-workers  found  that  in  Vermont  children,  dietary  intakes  of  ascorbic 
acid,  total  vitamin  A,  and  carotene  reflected  serum  levels  of  ascorbic  acid, 
vitamin  A,  and  carotene,  respectively.  It  is  thus  apparent  that  chemical 
and  dietary  appraisal  methods  do  tend  to  support  each  other. 

Failure  to  show  more  uniform  agreement,  and  agreement  in  all  nu¬ 
trients,  may  be  attributed  in  part  to  the  fact  that  the  diet  record,  for 
various  possible  reasons,  is  not  truly  representative  of  routine  eating  hab¬ 
its.  Furthermore,  the  results  of  chemical  tests  for  certain  nutrients  reflect 
current  dietary  levels,  others  correspond  to  long-continued  intakes.  Ascor¬ 
bic  acid  blood  levels,  for  example,  indicate  recent  intakes  because  the 
vitamin  is  not  stored,  whereas  vitamin  A  blood  levels  may  reflect  stored 
reserves,  due  to  previous  intakes,  even  in  the  face  of  present  low  dietary 
levels. 

In  this  country,  it  is  difficult  to  provide  clinical  evidence  of  dietary 
deficiency  disease,  even  when  chemical  and  dietary  data  point  to  the  fact 
that  a  deficiency  condition  exists.  Outright  manifestations  of  deficiencies 
are  largely  prevented  here  by  diets  fair  in  quantity  and  variety  even 


though  they  are  nutritionally  inadequate.  However,  it  is  easy  to  show 
close  relationships  between  the  clinical,  chemical,  and  dietary  methods  ol 
appraisal  with  groups  subsisting  for  long  periods  ol  time  on  meager,  nutri¬ 
tionally  deficient  diets.  This  was  done  in  Newfoundland  by  Adamson  and 
co-workers  and  by  Goldsmith  and  associates.  They  demonstrated  that  a 
diet,  routinely  poor,  resulted  in  low  blood  nutrients  and,  eventually,  clini¬ 
cal  manifestations  of  dietary  deficiencies.  When  the  nutrients  known  to  be 
lacking  in  the  Newfoundland  diet  were  made  available  in  the  food  supply, 
the  clinical  condition  of  the  people  improved  and  nutrient  blood  levels 

were  correspondingly  raised  (p.  282). 

In  the  main,  the  foregoing  presents  an  encouraging  picture  of  relation¬ 
ships  between  the  methods  of  judging  nutriture.  Much  remains  to  be  done 
to  perfect  techniques  and  to  improve  methods  of  application.  There  is  a 
need,  too,  for  carefully  controlled  studies  made  over  a  long  period  of  time 
in  which  the  three  measures  are  applied  with  equal  care  on  the  same  su  >- 
jects  Such  studies  would  help  to  establish  reliable  criteria  for  eva  mating 
nutritional  status  by  each  method.  Furthermore,  they  would  yield  con- 
crete  information  on  the  effects  of  diet  on  general  health  and  well-bei  g 
information  always  in  demand  for  use  in  nutrition  education  programs. 
But  the  fact  that  more  research  is  needed  should  not  delay  the  application 


55 


How  Can  You  Tell  When  a  Child  Is  Well  Nourished! 

of  presently  available  techniques,  provided  they  are  used  with  the  discre¬ 
tion  urged  throughout  this  chapter  and  the  findings  are  interpreted  con¬ 
servatively. 

In  general,  it  may  be  said  that  fairly  good  agreement  can  be  expected 
from  the  clinical,  chemical,  and  dietary  findings,  when  the  diet  record  re¬ 
flects  routine  eating  habits  over  a  considerable  period  of  time  and  when 
measures  are  applied  to  groups  rather  than  to  individuals.  \\  hen  groups 
have  a  limited  and  uniform  diet  rather  than  a  varied  and  complex  diet, 
and  when  they  are  in  a  borderline  state  of  nutrition,  relationships  are 
usually  more  clearly  defined. 

HOW  CAN  PRESENT  KNOWLEDGE  BE  APPLIED? 

What  can  professionally  trained  persons  in  a  community  do  about 
judging  the  nutritional  status  of  selected  groups  of  children,  such  as  a 
cross-section  of  the  child  population  in  the  area,  or  groups  as  found  in 
orphanages,  schools,  and  day  nurseries?  How  can  they,  with  the  knowl¬ 
edge  available  today  obtain  the  best  possible  results?  The  discussion  in 
the  preceding  pages  of  this  chapter  suggests  the  soundness  of  the  following 
procedures:  that  physicians,  nutritionists,  biochemists,  and  others  plan 
together;  agree  on  the  objective  of  a  study  if  one  is  indicated;  decide  on 
methods  and  procedures  in  line  with  the  objective;  use  well-trained  and 
experienced  persons  for  applying  the  appraisal  techniques;  apply  equally 
precise  methods  to  all  phases  of  the  study;  evaluate  methods  as  the  work 
proceeds,  interpret  findings  objectively  and  in  light  of  all  available  evi¬ 
dence,  and  plan  educational  and  remedial  programs  with  responsible 
individuals  and  groups,  to  implement  the  findings. 
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CHAPTER  III 


How  Does  a  Child  Grow? 


HE  PHYSICAL  growth  pattern  of  a  child  constitutes  one  useful  cri- 


Jl  terion  for  judging  his  nutrition.  Good  nutrition,  by  very  definition, 
implies  nutrition  adequate  for  normal  growth  and  development  of  the 
body  and  its  parts.  Conversely,  the  extent  to  which  a  child  exhibits  nor¬ 
mal  growth  should  be  one  measure  of  the  adequacy  of  his  nutrition.  The 
chief  problems  lie  in  determining  what  is  “normal”  growth  and  how  best 
to  apply  knowledge  of  human  growth  to  the  assessment  of  the  nutriture  of 
children.  Obviously  the  only  sure  way  of  determining  the  characteristics 
of  normal  growth  is  to  observe  enough  well-nourished,  healthy  children 
throughout  their  entire  growth  periods.  Nutritionists  need  to  understand 
the  growth  process  if  they  are  to  undertake  those  preventive  and  restora¬ 
tive  measures  which  fall  within  their  scope  in  dealing  with  good  and  poor 
nutrition  in  children. 

It  is  the  purpose  of  this  chapter  to  explore  briefly  the  general  field  of 
physical  growth  and  to  consider  the  role  of  nutrition  along  with  related 
factors.  The  subject  will  be  discussed  under  the  following  headings:  (1) 
General  character  of  growth  as  revealed  by  studies  of  human  growth; 
(2)  Factors  which  affect  growth  patterns;  and  (3)  Maturity  and  physical 
age.  Growth  norms  will  be  evaluated  in  chapter  iv. 


GENERAL  CHARACTER  OF  PHYSICAL  GROWTH  AS 
SHOWN  BY  STUDIES,  PAST  AND  PRESENT 

The  measurements  of  hundreds  of  thousands  of  children  which  have 
been  made  in  the  last  three  quarters  of  a  century  have  revealed  many  sig¬ 
nificant  facts  about  physical  growth  and  its  relationships.  These  tacts 
have  been  accumulated  one  by  one.  One  worker  after  another  has  cor¬ 
roborated,  disproved,  or  modified  the  findings  of  his  predecessors  and  has 
added  to  these  findings  his  own  contributions.  As  a  result,  there  now 
exists  a  large  and  ever  growing  body  of  data  concerning  growth. 
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PATTERNS  OF  GROWTH 


A  major  purpose  of  accumulating  measurements  on  many  children  is  to 
arrive  at  general  patterns  of  growth.  Substantial  progress  has  been  made 
in  establishing  such  patterns,  but  the  goal  is  far  from  reached.  Present 
concepts  with  respect  to  patterns  may  be  stated  briefly  as  follows:  (1)  All 
healthy  children  grow  according  to  and  within  the  broad  limits  of  a  gen¬ 
eral  human  growth  pattern.  (2)  Every  individual  child  has  his  own  growth 
pattern  which  may  be  normal  for  him  and  yet  vary  considerably  from  the 
general  human  pattern.  It  is  well  known  that  some  children  are  early 
growers,  others  are  late  growers;  some  are  fast  growers,  others  are  slow 
growers — all  well  within  the  range  of  the  normal.  Characteristic  growth 
patterns  appear  to  reflect  inherited  tendencies.  At  present  no  significance 
is  attached  to  variations  of  this  character,  providing  the  chilren  are  well 
nourished  and  there  are  no  other  environmental  factors  which  distort  the 
growth  pattern. 


There  is  increasing  emphasis  on  the  significance  of  the  growth  process 
itself  and  less  on  the  measurement  of  status  at  any  given  time — more  em¬ 
phasis,  as  Washburn  has  said,  “on  what  the  child  is  becoming,  as  well  as 
on  the  how  and  ‘why’  of  the  becoming.”  Likewise,  greater  attention  is 

being  given  to  the  relation  of  physical  growth  to  other  forms  of  growth _ 

emotional,  social,  and  mental— and  a  keener  appreciation  of  the  inter¬ 
dependence  of  all  forms  of  growth.  And  while  physical  growth  receives 
major  consideration  in  this  text,  it  is  realized  that  the  changing  physical 
body  of  a  child  is  inseparably  linked  with  his  behavior  and  his  developing 
personality.  Knowledge  of  physical  growth  patterns  provides  a  basis  for 
broader  insight  into  the  growth  of  the  whole  child 

Growth  in  body  size.- More  is  known  about  how  children  increase  in 
eight  and  weight  than  how  they  grow  in  other  respects.  It  is  known  for 

year'to'year  ‘  The  ^  rhythmic  P^rn  from 

L  /  Frh  penod  of  Srowth  consists  of  four  chief  phases- 

(1)  a  period  of  very  rapid  growth  in  both  height  and  weight  in  lat 

patterns  fluctuate  under  vsn™  ..  •  -V  '  "Cl  ‘ndividual 

later  in  this  chapter  and  in  ^ 

as  exhibited  by  height  and  weight,  are  obser 
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measurements.  These  include:  sitting  height,  chest  width,  chest  circum¬ 
ference,  and  diameters  of  the  deltoid  muscle,  and  of  the  thigh. 

A  variety  of  measures  other  than  height  and  weight  are  used  by  differ¬ 
ent  investigators  to  assess  over-all  body  size.  In  general,  these  measures 
fall  into  two  groups  based  on  the  purposes  which  the  measures  serve:  (1) 
circumference  and  breadth  measures,  such  as  chest  circumference  and  hip 
width,  to  supplement  height  in  evaluating  skeletal  size  and  build  and  as  a 
means  of  better  understanding  body  weight;  and  (2)  the  circumference  of 
arms  and  legs  to  represent  muscle  size  and  to  help  determine  its  propor¬ 
tionate  influence  on  body  weight. 

In  recent  studies  of  child  growth,  twenty  or  more  measures  of  body  size 
are  often  applied  to  the  same  children  from  birth  to  maturity.  The  follow¬ 
ing  list  is  representative  of  the  anthropometric  measurements  commonly 
used  in  such  studies: 


Shoulder  (width) 

Hip  (width) 

Leg  (length) 

Knee  (circumference) 
Thigh  (circumference) 
Calf  (circumference) 
Head  (circumference) 
Head  (length) 

Head  (breadth) 


Height 
Weight 
Sitting  height 
Arm  (length) 

Upper  arm  (circumference) 
Wrist  (circumference) 
Chest  (width) 

Chest  (circumference) 
Waist  (circumference) 


The  list  of  measures  is  cut  drastically  in  a  practical  situation  where  for 
examnle.  measures  are  used  to  determine  growth  progress  as  a  part  of  the 
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for  the  storage  of  fat  and,  therefore,  shows  any  accumulations  or  with¬ 
drawals  of  body  fat.  Measurement  of  subcutaneous  tissue  corresponds  to 
the  assessment  of  nutriture  made  by  the  physician  when  he  uses  his 
thumb  and  index  finger  to  estimate  a  child’s  padding  of  fat.  Due  to  the 
significance  of  the  method  in  assessing  nutritional  status  and  because  of 
the  relatively  recent  application  of  exact  measures  in  establishing  growth 
patterns  with  respect  to  subcutaneous  tissue,  procedures  are  discussed 
briefly. 

Three  chief  methods  have  been  employed  to  determine  the  thickness  of 
subcutaneous  tissue  in  children,  and  norms  have  been  developed  for  the 
different  methods  in  use:  the  manual  method,  just  mentioned,  as  applied 
by  practicing  physicians,  has  proved  useful  for  single  estimates  but  lacks 
exactness  for  comparative  purposes;  the  direct  measurement  method,  ap¬ 
plied  with  specially  designed  calipers  (chap,  iv,  Stuart-Meredith  proce¬ 
dures  and  references);  and  the  X-ray  method  by  which  measurements  of 
subcutaneous  tissue  in  various  areas  of  the  body  are  made  from  X-ray 
photographs.  The  last-named  method  was  developed  by  Stuart  and  co¬ 
workers  and  is  used  with  some  modification  by  Reynolds  and  other  in¬ 
vestigators  (  I  able  6).  It  has  the  advantage  of  complete  objectivity.  Fur¬ 
thermore,  with  this  method  it  is  possible  to  relate  the  thickness  of  sub¬ 
cutaneous  tissue  to  size  of  adjacent  bone  and  muscle  which  are  also  shown 
on  the  X-ray  photograph. 

Stuart  s  work  on  norms  for  subcutaneous  tissue  thickness  has  largely 
been  based  on  measurements  of  the  calf  of  the  leg.  This  has  been  done  on 
the  assumptton  that  the  tissue  thickness  in  that  area  is  representative  of 

ra,  er(,b0tdf, areaS'  ]  here  15  evidence  in  the  literature  on  the  subject  to  indi¬ 
te  that  this  is  essentially  the  case  (Reynolds).  Using  this  method  Stuart 
and  co-workers  have  developed  norms  for  thickness  of  subcutaneous  tissue 
lor  boys  and  for  girls  from  birth  through  adolescence.  In  the  words  of  the 
authors,  their  data  show  the  following  growth  pattern: 

b7  *<>"'"  to  increase  rapidly  up  ,o 
of  age  and  more  slowly  until  about  five  :m>l  '  "V  rapid  y  unMl  two  and  one-half  years 

*  -  “  -  t 

labora- 

ua"y  t0  ‘he  age  of  fourteen,  then  recedes  until  "(7  m  boys.mcreases  grad- 
reached,  it  approximates  the  thickness  found  at  si  ,  ^  S‘Xteentb  year  is 
possess  thicker  tissue  than  the  boys  at  all  a  x  >«irso  age,  C .iris  who 

— in  width  of — 
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of  age.  (On  the  average,  individuals  show  an  increase  in  the  breadth  of 
muscle  in  the  calf  with  increase  in  age  but  with  decelerating  rate  in  all 
periods  except  infancy  and  adolescence.) 

Stuart  has  compared  a  considerable  number  of  children  with  his  sub¬ 
cutaneous  tissue  norms.  In  general,  individuals  tend  to  conform.  However, 
there  are  also  notable  and  unexplainable  deviations.  This  is  true  of  chil¬ 
dren  of  the  same  age  and  sex,  especially  during  infancy  and  as  adolescence 
approaches.  Most  children  tend  to  remain  in  the  same  part  of  the  range 
during  most  of  the  growth  period  and  to  return  to  it  after  temporary  di¬ 


gressions. 


Growth  and  development  of  bones. — Certain  measures  of  body  size  sig¬ 
nify  growth  of  the  bony  skeleton,  as  has  been  pointed  out.  But  bones 
“grow”  in  other  ways,  and  patterns  of  development  are  well  established. 
The  maturing  of  bone  is  indicated  by  increasing  numbers  of  dark  areas 
on  X-ray  photographs  as  calcium  is  deposited  in  the  cartilage  and  bone 
grows  in.  In  a  child’s  wrist,  for  example,  the  eight  carpal  bones  show  cen¬ 
ters  of  ossification,  one  after  the  other,  in  orderly  fashion  as  a  child  devel¬ 
ops.  These  centers  gradually  mature  until  all  eight  bones  are  entirely  ossi¬ 
fied,  fitting  together  to  make  an  adult  wrist.  In  the  long  bones  (legs,  arms, 
fingers),  several  centers  of  ossification  appear,  one  in  the  shaft  (diaphysis) 
and  the'others  in  the  ends  (epiphyses).  These  gradually  grow  closer  to  each 
other.  Eventually  the  cartilage  degenerates  and  is  replaced  by  bone.  This 
process  is  finally  completed  at  seventeen  to  twenty  years  of  age.  Then 
growth  in  the  body’s  height  is  finished.  Growth  in  bone  thickness  may 
proceed  by  addition  of  new  layers  to  the  sides  ot  the  long  bones. 

The  process  of  ossification  can  be  followed  by  means  of  successive  X-ray 
photographs  of  the  bones.  Such  records  may  be  used  merely  to  show,  in 
an  individual  child,  that  the  bony  areas  are  developing  (or  failing  to  do 
so)  as  the  child  grows  older,  or  they  may  be  used  to  determine  the  chi  d  s 
skeletal  or  anatomic  age  by  comparing  his  periodic  X-ray  records  wit 
norms  which  have  been  developed  from  roentgenographs  (usually  of 
wrists  or  hands)  of  other  healthy  children.  Anatomic  age  is  considered 
more  fully  later  in  this  chapter,  in  a  discussion  of  physical  maturity. 

The  quality  of  bone  as  a  factor  in  healthy  growth  is  determined  by 
studying  the  long  bones  for  lesions  indicative  of  rickets  and  selected  sm 
bones  for  slight  irregularities,  frayed  or  ragged  edges,  which  are  thoug 


69 


I  I oi v  Does  a  Child  Grow? 

might  replace  or  supplement  the  tedious  calcium  balance  technique  and 
could  provide  a  valuable  tool  for,  e.g.,  the  study  of  changing  calcium  status 
in  periods  of  rapid  growth. 

Growth  of  body  organs. — Many  body  organs  follow  the  same  growth  pat¬ 
tern  as  exhibited  by  height  and  wreight.  For  example,  increases  in  three 
diameters  of  the  heart  (transverse,  long,  and  broad),  form  a  general  pat¬ 
tern  of  agreement  with  the  increases  in  body  height  and  weight  during 
childhood  and  adolescence  (Maresh).  Scammon  determined  the  rate  of 
growth  of  all  the  important  organs  in  the  body  and  showed  that  there  are 


CHART  6 

Growth  of  Various  Body  Parts  (from  Scammon, 
Measurement  of  Man,  p.  193) 
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Lymphoid  Type 

Thymus,  lymph  nodes 
Intestinal  lymphoid  masses 


Neural  Type 

Brain  and  its  parts,  Dura 
Spinal  cord,  optic  apparatus 
Many  head  dimensions  • 

General  Type 

Body  as  a  whole,  external  dimensions 
(with  exception  of  head  and  neck) 
Respiratory  and  digestive  organs 
Kidneys,  aorta,  and  pulmonary  trunks 
Spleen,  musculature  as  a  whole 
Skeleton  as  a  whole,  blood  volume 
Genital  Type 

Testis,  ovary,  epididymis 

Uterine  tube,  prostate,  prostatic  urethra 

Seminal  vesicles 


lour  major  types  of  growth.  He  drew  these  to  a  common  scale  by  com¬ 
puting  their  values  at  different  ages  in  percentage  of  the  total  increment 
irom  birth  to  maturity,  as  shown  in  Chart  6.  The  third  of  these  is  the 
general  type  of  growth  which  shows  the  four  periods  of  growth  previously 
cescruec  .  tie  sharp  rise  in  infancy,  the  slower  growth  thereafter,  the 
pu  >ertal  acceleration,  and  the  terminal  decline.  The  three  other  types  of 
growth  shown  on  the  chart  are  seen  to  differ  sharply  from  this  pattern 
he  neura  type,  which  includes  the  brain  and  nervous  system  as  well 
a  many  head  dimensions,  has  its  sharpest  rise  in  infancy,  reaching  80  Pe 

;  h  ;:sacrbyT1the  sixth  yer>rd  aii  — 

aftain  onTv  10  '  The  °rf  of  the  genital  type,  on  the  other  hand 
attain  only  10  per  cent  of  their  growth  by  the  twelfth  vear  nnrl  tR  ’ 

maming  90  per  cent  between  this  time  and  twenty  years.  These  two  types' 
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are  thus  roughly  complements  of  each  other.  The  final  or  lymphoid  type 
includes  the  thymus,  the  lymph  nodes,  and  the  entire  lymphatic  system. 
This  shows  a  sharp  and  continuous  rise,  to  a  maximum  at  twelve  years, 
with  an  actual  decline  to  the  adult  size  at  twenty  years.  A  few  organs  show 
combinations  of  these  types  of  growth,  and  a  few  others,  as  the  thyroid, 
hypophysis,  and  adrenals,  have  their  own  growth  patterns. 


TYPES  OF  GROWTH  STUDIES 


Growth  studies  are  made  either  by  the  “cross-sectional”  or  the  “longi¬ 
tudinal”  method.  In  studies  made  by  the  cross-sectional  method,  the 
measurements  are  usually  taken  over  a  short  period  of  time  and  the  aver¬ 
age  weight,  height,  and  other  measurements  are  determined  for  each  age. 
In  studies  employing  the  longitudinal  method,  the  growth  of  a  relatively 
small  number  of  individual  children  is  followed  from  month  to  month  and 
year  to  year.  Some  studies  are  a  combination  of  the  longitudinal  and  the 
cross-sectional  types.  In  one  type  of  combination,  children  are  allowed  to 
enter  a  study  at  various  ages,  are  continued  as  long  as  they  are  available, 
and  then  allowed  to  drop  out.  In  another  type,  data  obtained  from  longitu¬ 
dinal  studies  are  treated  cross-sectionally,  that  is,  the  measurement  fig¬ 
ures  are  averaged  by  age.  In  such  a  situation,  the  results  differ  from  a 
purely  cross-sectional  study  only  in  that  averages  at  different  ages  are 
obtained  from  the  same  children. 

There  are  advantages  in  each  of  these  methods.  The  cross-sectional 
method  permits  the  use  of  large  numbers  of  children,  and  if  these  are  se¬ 
lected  by  reliable  methods  of  sampling,  the  results  reveal  a  gross  picture  of 
the  size  of  children  at  each  age,  but  not  of  individual  children  with¬ 
in  the  groups.  The  longitudinal  method,  on  the  other  hand,  permits  inten¬ 
sive  study  of  individuals  and,  therefore,  reveals  fluctuations  and  tenden¬ 
cies  which  may  be  lost  in  general  averages.  A  clear  understanding  of  how 
children  grow  cannot  be  obtained  without  its  use. 


MAJOR  STUDIES,  PAST  AND  PRESENT 

Thus  far  the  chapter  has  dealt  with  general  patterns  of  growth,  as  they 
are  known  today.  Research  in  the  field  of  growth  forms  the  foundation  for 
these  patterns.  In  the  following  section,  the  contribution  of  these  studies, 

nast  and  present,  will  be  considered. 

Earlv  studies. — Table  5  presents  the  dates,  the  workers,  the  sites,  an 
the  essential  findings  of  some  of  the  major  growth  research,  covering  a 
neriod  of  some  forty  years  from  Bowditch  to  Baldwin  (1872-1914).  I  he 
Studies  ^represented  chronologically  and  by  individuals  in  order  to  show 
adequately  the  work  of  these  early  investigators  and  to  demonstrate  that 
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it  forms  the  basis  for  much  of  the  present  body  of  knowledge.  The  cross- 
sectional  method  was  used  almost  exclusively  in  this  early  research,  and 
measurements  applied  were  chiefly  confined  to  height  and  weight.  Both 
Porter  and  Baldwin  followed  the  same  children  over  a  period  of  years,  but 
in  the  analysis  of  their  data  they  reverted  to  averages  in  the  cross-sectional 
manner.  The  following  brief  discussion  of  this  early  work  serves  to  amplify 
the  information  contained  in  Table  5. 

Bowditch,  professor  of  physiology  at  Harvard  medical  school,  was  the 
first,  as  far  as  the  records  show,  to  become  interested  in  the  growth  of  the 
American  child.  After  preliminary  work  on  a  small  number  of  children,  he 
became  engaged,  about  1872,  in  the  extensive  study  recorded  in  Table  5. 
This  was  the  earliest  American  study  made  and  was  the  model  after 
which  succeeding  ones  were  carried  out.  In  all,  the  records  of  24,231  chil¬ 
dren — 13,715  boys  and  10,516  girls — from  five  to  twenty  years  of  age  and 
of  various  nationalities  were  secured.  Blanks  were  sent  to  the  schools 
asking  for  age  in  years  and  months;  height  without  shoes,  recorded  to 
tenths  of  an  inch;  weight  in  ordinary  clothing  to  the  nearest  quarter- 
pound;  birthplace;  nationality  of  both  parents;  and  occupation  of  both 
parents.  Tables  were  prepared  showing  the  average  height  and  weight  for 
each  age.  These  were  tabulated  by  sex,  nationality,  and  for  the  whole 
group  irrespective  of  nationality.  It  was  assumed  at  that  time  that  the 
curves  developed  represented  the  normal  rate  of  growth  in  children  as 
truly  as  if  they  had  been  secured  by  repeated  weighings  of  the  same  chil¬ 
dren  over  a  period  of  successive  years. 

Through  this  pioneer  investigation  Bowditch  earned  the  honor  of  hav- 
ing  prepared  the  first  tables  of  heights  and  weights  of  American  children, 
and  in  addition  of  having  established  some  of  the  fundamental  laws  of 


growth.  Perhaps  the  most  important  revelation  of  Bowditch’s  study  was 
the  fact  that  the  growth  of  children  does  not  proceed  at  an  even  rate  from 
m fancy  throughout  the  growing  period— as  had  been  generally  assumed 
to  be  the  case— nor  is  it  the  same  for  the  two  sexes  (Chart  7).  Bowditch 
believed  that  the  difference  in  the  age  at  which  the  rate  of  growth  attains 
its  maximum  in  boys  and  girls  was  associated  with  puberty,  which  also 
occurs  at  different  ages  in  the  two  sexes. 

W  hen  these  records  of  Boston  children  were  later  studied  by  Galton’s 
method  of  percentile  grades,  another  interesting  charaeterietic'of  growth 
appeared  namely,  that  the  period  of  acceleration  occurs  earlier  in  large 

for  the*1  A  T"  °neS~°r’  ^  P°PUlar  paHance’  that  children  large 

heir  T  ff  gr°Wth”  y°Unger  than  chiklren  wh«  are  small  for 
age.  In  add.t.on  to  these  laws  of  growth  in  individual  children  and  in 
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the  sexes,  Bowditch’s  tables  also  revealed  important  differences  in  the  size 
of  children  of  various  nationalities  and  social  groups.  Taking  the  city  as  a 
whole,  children  of  American  parentage  were  almost  without  exception 
taller  and  heavier  than  those  of  the  same  age  of  foreign  parentage.  Chil¬ 
dren  in  private  schools  were  likewise  superior  in  both  weight  and  height  to 
pupils  attending  the  public  schools.  Children  of  nonlaborers  were  at  al¬ 
most  all  ages  taller  and  heavier  than  those  of  laborers. 

As  the  foregoing  proves,  Bowditch’s  major  contributions  laid  the  foun¬ 
dations  for  the  laws  of  growth  in  height  and  weight  as  they  are  known 
today.  1  he  general  pattern  of  growth  and  the  many  factors  which  affect 

CHART  7 

Growth  of  Boston  School  Children:  Compares  Growth  of  the  Two  Sexes 

(From  Bowditch,  1875) 


the  growth  pattern  as  established  by  his  research  vary  little  from  present- 
day  concepts.  This  pioneer  work  of  Bowditch’s  is  important  not  merely 
because  of  its  own  definite  contribution  to  the  knowledge  of  the  growth  ot 
children  but  more  particularly  because  of  its  effect  on  the  extensive  re¬ 
search  in  this  field.  Bowditch’s  influence  on  later  work  is  indicated  at  fre¬ 
quent  intervals  throughout  this  chapter.  , 

An  early  addition  to  the  work  of  Bowditch  was  that  of  Peckham  who 

increased  by  about  ten  thousand  the  number  of  children  for  whom  meas- 
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urements  were  recorded.  As  indicated  in  I  able  5,  Peckham  s  study  con¬ 
firmed  Bowditch’s  findings  with  respect  to  the  differences  in  the  adolescent 
growth  spurt  of  boys  and  girls  and  the  superiority  in  height  of  American- 
born  over  foreign-born  children. 

Porter  likewise  confirmed  certain  of  Bowditch’s  findings  (I able  5).  In 
addition,  in  1893  he  undertook  to  determine  the  laws  of  normal  growth  in 
St.  Louis  school  children  in  the  hope  that  “on  this  firm  ground  may  be  es¬ 
tablished  a  system  of  grading  which  shall  take  into  account  the  physical 
capacity  of  the  pupil  in  apportionment  of  school  tasks.”  Porter’s  was  the 
first  study  to  record  several  measurements  in  addition  to  height  and 
weight.  It  was  also  the  first  to  suggest  a  relation  between  physical  and 
mental  well-being  in  children.  He  found  that  taller  and  heavier  children 
of  a  given  age  were  in  higher  grades  than  their  smaller  contemporaries. 

Boas,  through  his  own  work  and  that  of  his  associates,  and  particu¬ 
larly  through  his  critical  summaries  and  evaluations  of  the  work  of  others, 
not  only  added  to  the  knowledge  of  the  laws  of  growth  but  constantly 
stimulated  others  to  improved  methods  of  work  and  to  caution  in  the 
interpretation  of  results.  As  professor  of  anthropology  at  Clark  Univer¬ 
sity,  Boas  was  made  head  of  the  section  on  anthropology  for  the  Colum¬ 
bian  Exposition  in  Chicago  in  1893.  He  was  determined  to  show  as  fully 
as  possible  the  growth  and  development  of  American  children,  and  for 
this  purpose  he  planned  the  studies  cited  in  Table  5,  to  be  carried  on  in 
three  localities,  in  collaboration  with  \\  est,  Barnes,  and  Chamberlain. 
Several  interesting  findings  were  reported,  as  is  indicated  in  the  table.  In 
addition,  Boas,  using  data  from  all  his  predecessors,  here  and  abroad,  pre¬ 
pared  tables  showing  stature,  weight,  and  annual  increases  at  successive 
ages.  Employing  these  same  data  from  six  American  cities,  Boas  mathe¬ 
matically  computed  tables  showing  “the  growth  in  height  and  weight  and 
the  absolute  and  proportional  increases  for  what  might  be  termed  the 

average  American  boy  or  girl.”  Boas  also  explored  the  mental-physical 
relationship. 

Burk  is  not  included  in  Table  5,  because  he  reported  no  original  work 
However  his  book,  Tl,e  Growth  of  Children  in  Height  and  Weight,  pub- 
is  ed  in  1898,  is  a  masterly  review  and  summary  of  all  the  studies  which 

chUdrlnT  T°  'hat  time  °n  thC  Physical  antl  mental  development  of 
of  r  T  Cd  6  yCarS  Common,y  sPent  in  Public  schools.  The  records 
°f  B°Wdltch’  Porter-  P«kham,  Boas,  and  other  American  as  well  as  for 
eign  investigators  were  studied,  and  many  important  interpretations  and 
summaries  were  made  which  are  in  line  with  present-davTh Toll  p 

rendered  another  valuable  service  by  publishing  in  usable  form  tht  tables 
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of  weight  and  height,  as  computed  by  Boas  on  children  from  six  American 
cities.  This  table  is  commonly  referred  to  as  the  “Boas-Burk  Table.” 

C  hristopher  and  Smedley  were  responsible  for  initiating  a  study  on  child 
development  in  the  Chicago  public  schools  in  about  1899.  All  of  the  major 
findings  of  this  study  are  reported  in  Table  5. 

Baldwin ,  the  final  investigator  in  this  group,  published  his  Physical 
Growth  and  School  Progress  in  1914.  This  study  marked  the  first  attempt  to 
follow  consecutively  the  same  groups  of  children  through  the  elementary 
and  high  schools,  either  in  physical  growth  or  in  school  standing  or  in  their 
relation.  The  measurements  were  made  in  three  schools  as  indicated  in 
Table  5.  The  study  differed  from  former  ones  in  that  (1)  the  children  had 
had  superior  advantages  with  respect  to  care;  (2)  measurements  were 
made  by  the  longitudinal  method;  (3)  weights  were  taken  nude;  and  (4) 
measurements  were  made  by  trained  people.  The  purposes  of  the  study 
were  to  find  out  what  is  the  normal  rate  of  growth  and  to  discover  the 
relation  between  physical  development  and  school  progress. 

His  findings  were  in  accord  with  previous  ones,  including  those  of 
Porter  and  Smedley,  who  had  shown  that  precocious  children  are  taller 
and  heavier  than  those  of  average  ability  of  the  same  age.  Baldwin  not 
only  confirmed  the  work  of  his  predecessors  but  he  also  advanced  the 
bounds  of  knowledge  in  important  places.  Since  his  researches  were  con¬ 
tinued  and  early  findings  were  confirmed  and  extended  by  his  later  stud¬ 
ies,  further  discussion  will  be  reserved  for  later  sections. 

Pater  studies. — As  is  evident  from  I  able  5  and  the  accompanying  dis¬ 
cussion,  a  considerable  body  of  knowledge  regarding  child  growth  was 
accumulated  in  the  period  from  1872  to  1914.  But  comprehensive  as  it 
was,  it  was  only  a  beginning.  There  was  still  little  information  on  how 
individual  children  grow  or  on  which  measures  and  combinations  of  meas¬ 
ures  are  reliable  indices  of  growth.  Therefore,  with  the  stimulus  of  the 
early  work,  the  new  era  began  with  renewed  vigor. 

Research  carried  on  by  groups  of  scientists  associated  with  institutes, 
foundations,  and  university  laboratories,  characterized  the  new  approach, 
in  contrast  to  the  efforts  of  individuals  in  the  past.  Also,  the  later  studies 
have  largely  employed  the  longitudinal  method.  They  have  followed  in  i- 
vidual  children  from  birth  to  maturity  and  from  one  generation  to  the 
next  Detailed  information  on  relatively  few  children,  hundreds  rather 
than  thousands,  has  been  the  objective  rather  than  limited  data  on  masses. 
Anthropometric  measurements  have  been  continued,  and  the  number  in¬ 
creased  ■  emphasis  has  been  placed  on  studying  body  composition  and  e 
'  development  of  body  tissues;  methods  of  gauging  physical  maturity  have 
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received  attention,  and  efforts  have  been  made  to  relate  physical  growth 
to  mental  and  emotional  development. 

It  is  impossible  to  report  in  detail  the  work  of  individuals  or  even  of 
individual  laboratories,  for  the  amount  of  literature  on  this  subject  is 
enormous.  In  general,  these  individual  findings  have  contributed  to  the 
concept  of  growth  patterns,  discussed  above.  Contributions  are  described 
more  specifically  in  the  section  of  this  chapter  which  deals  with  factors 
causing  variations  in  growth  patterns. 

Table  6  has  been  developed  as  an  aid  in  obtaining  some  grasp  of  the 
scope  of  growth  research  in  this  country  from  1917  to  the  present.  It  is  not 
intended  as  a  complete  register.  There  is  important  work  being  done  by 
other  individuals  and  groups.  The  table  merely  lists  dates,  laboratories,  a 
few  workers  who  are  or  have  been  associated  with  each,  and  the  general 
character  of  the  research  in  certain  major  laboratories.  It  offers  an  outline 
map,  so  to  speak,  of  growth  studies  carried  on  in  these  laboratories,  cur¬ 
rently  and  in  the  recent  past. 

As  indicated  in  Table  6,  Baldwin  was  one  of  the  pioneer  workers  to  lead 
the  movement  toward  more  intensive  growth  research.  He  became  the 
director  of  the  Iowa  Child  \\  elfare  Research  Station  which  was  established 
in  1917,  the  first  of  its  kind.  His  studies  proceeded  along  the  lines  already 
indicated  in  I  able  5.  Many  of  his  later  findings  are  reported  in  the  follow¬ 
ing  pages.  His  weight-height-age  tables,  which  are  his  best-known  con¬ 
tribution,  are  discussed  in  chapter  iv.  On  Baldwin’s  death,  Meredith  and 
others  continued  with  growth  research  at  the  Iowa  Station.  Meredith  has 


not  only  offered  important  original  findings,  but  he  has  made  a  notable 
contribution  with  his  analyses  of  the  findings  of  many  other  investigators, 
as  will  be  demonstrated.  In  addition  he  has,  alone  and  in  collaboration 
with  Stuart,  developed  modern  growth  norms  (described  in  chap.  iv). 

I  he  Harvard  Growth  Study  and  the  Institute  of  Child  Welfare  of  the 
l  mversity  of  Minnesota,  listed  next  in  Table  6,  have  long  since  ceased 
ga  wring  data.  Each  made  its  contribution,  however;  the  former  chieflv 
with  extensive  data  which  have  been  used  by  Meredith  and  oihers  in 
interpreting  the  laws  of  growth;  the  latter,  with  intensive  longitudinal 
. tudies  on  inlants  and  preschool  children.  The  Institute  of  Child  Welfare 
the  University  of  California  has  more  recently  ceased  gathering  data 

35  2  SEES  t'lt  . . . . .  » 

I  he  Child  Research  Council,  closely  allied  with  the  Medical  School  of 


TABLE  6 


Later  American  Growth  Studies— 1917-1953 


Founding 

Date 

Laboratory 

Director, 

Investigators 

General  Character  of  Investigations 

1917 ... 

Iowa  Child  Wel¬ 
fare  Research 
Station,  Univer¬ 
sity  of  Iowa 

Baldwin 

Busby 

Garside 

McCloy 

Stechei 

Wallis 

Boynton 

Carl 

Goodman 

Kelly 

Knott 

Meredith,  H.  V. 
Meredith,  M. 
Metheny 
Redfield 

First  organized  group  to  study  growth.  An¬ 
thropometric  measurements  began  as  part 
of  routine  study  of  children  attending  sta¬ 
tion;  followed  same  children  over  period  of 
years;  data  used  cross-sectionally  for 
weight-height-age  tables. 

1921,  Baldwin  published  The  Physical  Growth 
of  Children  from  Birth  to  Maturity,  Vol.  1, 
No.  1  (“Univ.of  Iowa  Studies  in  Child  Wel¬ 
fare,”  containing  400  individual  records  for 
measurements  including  height,  weight, 
and  chest  girth). 

Data  obtained  from  two  major  longitudinal 
studies:  (1)  About  75  girls  and  75  boys,  age 

4  to  maturity;  extensive  anthropometric 
measurements  taken  at  6-month  intervals; 
include  measurements  of  subcutaneous  tis¬ 
sue  with  Franzen  calipers.  Accuracy  of 
measurements  emphasized,  as  basis  for  re¬ 
liable  data.  (2)  Facial  growth  of  about  same 
number  of  children,  age  range  4-12.  X- 
rays,  casts,  photos,  and  anthropometric 
measurements. 

1922... . 

Harvard  Growth 
Study,  Harvard 
University 

Dearborn 

Rothney 

Shuttleworth 

Data  obtained  by  longitudinal  method  at  6- 
month  intervals  on  children  5  years  to  ma¬ 
turity  nearly  1,000  same  children  (origi¬ 
nal  group  3,592).  Measurements:  weight, 
standing  and  sitting  height,  trunk  length, 
leg  length,  chest  width  and  depth,  and  iliac 
width.  X-rays,  bones  of  wrist. 

Study  notable  for  large  number  of  cases  and 
for  analysis  of  growth  at  adolescence  by 
Shuttleworth. 

Ceased  gathering  data  in  1934. 

1926  ... 

Institute  of  Child 
Welfare,  Uni¬ 
versity  of  Min¬ 
nesota 

Anderson 

Boyd 

Richdorf 

Data  collected  on  two  groups  of  children  by 
longitudinal  method:  (1)  2-6  years  of  age; 
90  measurements  taken  monthly  on  25-50 
nursery-school  children  each  month.  (2) 
Birth  to  2  years  of  age;  60  measurements 
taken  monthly  for  2  years  on  20,  same 
children  (original  group:  25).  _ 

Institute  ceased  gathering  data  in  1931. 

1927.  .  . 

Institute  of  Child 
Welfare,  Uni¬ 
versity  of  Cali¬ 
fornia 

Jones 

Bayley 

Hanley 

MacFarlane 

Nicolson 

Pinneau 

Shock 

Stolz 

Data  obtained  from  three  longitudinal  stud¬ 
ies:  (1)  Berkeley  Growth  Study;  birth  to  19 
years-  22  physical  measurements;  20  boys 
and  20  girls,  same  children  (original  group: 
30  each  sex).  Monthly  measurements  first 
year;  photos  front,  side,  back  view,  X-rays 
hand  and  knee;  psychometric  tests.  (_) 
Adolescent  Growth  Study:  9  to  1/  years; 
70  boys  and  70  girls,  same  children,  physi¬ 
cal  measurements;  photos;  motor  perform¬ 
ance  tests.  (3)  Child  Guidance  Study: 
mainly  psychological,  sociological  study , 
detailed  record  behavior  and  attitudes  o 
some  100  boys  and  100  girls;  |  physical 
measures  besides  height  and  weight,  X-rays 
hand  and  knee.  Photos  after  8th  year. 

Institute  has  ceased  gathering  data. 
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Founding 

Date 

Laboratory 

Director, 

Investigators 

General  Character  of  Investigations 

1927... 

Child  Research 
Council,  Uni¬ 
versity  of  Colo¬ 
rado 

Washburn 

Beal 

Benjamin 

Boyd 

Deming 

Iliff 

Maresh 

Meyers 

Trevorrow 

Data  collected  on  about  150  children  by  lon¬ 
gitudinal  method;  second-generation  chil¬ 
dren  now  entering;  morphological,  physio¬ 
logical,  and  psychological  growth  is  studied 
throughout  their  lives,  particularly  during 
childhood. 

Study  involves  some  20  anthropometric 
measurements;  photos — front,  side,  and 
back  views;  extensive  X-ray  work;  basal- 
metabolism  studies,  exercise  tolerance 
tests,  blood  protein  levels,  and  vital  capac¬ 
ity.  Food  intakes  are  recorded  by  a  nutri¬ 
tionist;  orthodontic  study  made  under  den¬ 
tist’s  direction;  mental  tests  are  applied 
and  behavior  studies  made. 

1929... . 

Fels  Research  In¬ 
stitute  for  the 
Study  of  Hu¬ 
man  Develop¬ 
ment,  Antioch 
College 

Son tag 

Asokawa 

Clark 

Lacey 

Lipford 

Reynolds 

Robinow 

Wines 

Data  collected  by  longitudinal  method  on 
about  250  children.  Aim:  to  study  growth 
from  fetal  life  to  maturity  in  the  morpho¬ 
logical,  physiological,  and  behavioral  fields. 
Extensive  use  of  anthropometric  measure¬ 
ments  and  X-rays;  from  65  years  special 
films  made  every  6  months  to  delineate 
subcutaneous  tissue,  bone,  and  muscle  in  8 
areas  of  the  body.  Cardiovascular  and  re¬ 
spiratory  responses  to  stress  are  tested; 
tests  include  those  for  creatine,  creatinine, 
cholesterol,  and  blood  enzymes.  Psycholog¬ 
ical  and  sociological  observations  made. 

1930... 

Center  for  Re¬ 
search  in  Child 
Health  and  De¬ 
velopment, 
Harvard  Uni¬ 
versity 

Stuart 

Burke 

Dwinell 

Reed 

Shaw 

Sobel 

Vickers 

Data  collected  by  longitudinal  method  on 
about  150  children.  Aim:  to  study  physical 
growth,  nutrition,  health  history,  and  be¬ 
havior,  birth  to  maturity;  18  anthropo¬ 
metric  measurements  taken;  X-rays  taken 
periodically  from  birth  to  differentiate  sub¬ 
cutaneous  tissue,  muscle,  and  bone  in 
areas  of  calf,  thigh,  foot,  forearm,  hand, 
chest,  and  pelvis.  Detailed  dietary  history 
taken  at  each  examination  of  mother  during 
pregnancy  and,  later,  of  the  child  through 
adolescence.  Dietary  intakes  and  health 
histories  studied  in  relation  to  progress  of 
growth  and  development.  Psychological 
observations  made. 

1931... . 

Brush  Founda¬ 
tion,  Western 
Reserve  Uni- 
si  ty 

Todd 

Greulich 

Pyle 

Simmons 

Data  collected  on  575  boys  and  484  girls; 
semilongitudinal  method;  children  entered 
at  various  ages,  continued  for  average  of  4£ 
>'ears:  a8e  span  3  months  to  maturity. 
About  25  anthropometric  measures  ap¬ 
plied;  X-rays  of  hand,  foot,  elbow,  knee 

fVh1°nld<e.r-  These  Pictures  formed  basis 
of  Todd  s  Standards  for  Skeletal  Maturity. 

Foundation  ceased  gathering  data  1942 

1947... . 

Philadelphia  Cen¬ 
ter  for  Research 
in  Child 

Growth,  Uni¬ 
versity  of  Penn¬ 
sylvania 

- L 

Krogman 

D  ftnn  !S!fted  lonsitu<tinal  method  on 

growth  mren’  ^  l°  ^  years  of  age;  annual 
grow  th  measurements.  Also  following  semi¬ 
annually  200  orthodontic  and  100  cleft- 
palate  cases  Detailed  measurements  facial 

emptio^iefth.^'  8r0"'lh  “  S' 
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the  University  of  Colorado,  for  more  than  a  quarter  of  a  century  has 
gathered  data  continuously  on  a  gradually  increasing  number  of  children. 

1  he  breadth  of  its  investigations  into  all  phases  of  growth  is  suggested  in 
Table  6.  A  distinctive  feature  of  the  council’s  work  is  the  diet  history 
taken  for  all  subjects  by  a  staff  nutritionist.  Publications  of  the  nutrition¬ 
ist's  findings  on  the  first  five  years  of  life  of  the  subjects  have  recently 
appeared  in  the  literature. 

The  Pels  Research  Institute  is  the  most  completely  equipped  of  the  re¬ 
search  groups  included  in  Table  6.  It  is  working,  routinely,  with  more  chil¬ 
dren  and  with  a  larger  staff  than  the  others.  Of  the  many  facets  of  its 
work,  the  special  X-ray  films  made  semiannually  on  its  subjects  through¬ 
out  the  growth  period  to  study  the  relation  of  subcutaneous  tissue,  bone, 
and  muscle  in  eight  areas  of  the  body,  are  one  outstanding  contribution. 
Under  H.  C.  Stuart,  the  Center  for  Research  in  Child  Health  and  Devel¬ 
opment  at  Harvard  was  a  pioneer  in  studying  subcutaneous  tissue  growth 
and  is  embarked  on  a  general  program  of  research  on  other  aspects  of 
growth  as  well.  This  laboratory  also  pioneered  in  obtaining  diet  histories 
at  each  examination  of  the  subjects. 

The  Brush  Foundation,  which  began  gathering  data  in  1931,  ceased, 
according  to  plan,  in  1942.  Its  best  known  contribution  is  the  Atlas  of 
Skeletal  Maturation:  I.  The  Hand,  which  was  brought  out  by  T.  W.  Todd, 
the  director,  in  1937.  In  1950,  two  former  associates  of  Todd  published  a 
revised  and  enlarged  version  of  the  Atlas  based  entirely  on  Todd  s  work.1 

The  final  research  group  listed  on  Table  6,  the  Philadelphia  Center  for 
Research  in  Child  Growth,  is  relatively  new.  However,  its  director,  W.  M. 
Krogman,  is  a  veteran  investigator  in  the  growth  field.  As  with  many 
others  taking  an  active  part  in  growth  research  today,  he  was  once  associ¬ 
ated  with  Todd  at  Western  Reserve,  where  his  future  course  was  shaped. 

At  least  five  of  the  groups  (Table  6)  are  currently  collecting  data  and 
contributing  to  the  literature.  Longitudinal  studies  do  not  make  for  nu¬ 
merous  or  frequent  publications,  in  the  early  years  of  investigation.  Data 
are  accumulated  slowly  and  by  their  very  nature  make  a  contribution  to 
knowledge  of  growth  only  after  they  have  covered  a  considerable  span  of 


time. 

FACTORS  WHICH  AFFECT  PHYSICAL 
GROWTH  PATTERNS 

la  the  foregoing  we  have  seen  something  of  the  general  patterns  of 
growth  as  defined  by  a  variety  of  measurements  applied  to  children  over 
the  past  three-quarters  of  a  century.  In  the  main,  emphasis  has  been 
,  w.  W.  Greulich  and  S.  I.  Pyle,  Radia^phic  Mas  of  SUM  at  Develops,  of  U,e  Hand  and 
Wrist  (Stanford  Univ.,  Calif.:  Stanford  University  Press,  •  • 


81 


How  Does  a  Child  Grow? 

placed  on  similarities  and  agreements  between  patterns  and  among  in¬ 
vestigators.  But,  as  stated  earlier,  individual  differences  in  the  growth 
process  are  as  normal  as  are  similarities.  There  are  almost  endless  varia¬ 
tions  within  the  limits  of  the  human  growth  pattern.  It  is  fitting  now  to 
examine  some  of  the  chief  factors  which  make  for  such  variations. 


SEX 


Sex  is  responsible  for  certain  differences  in  growth  patterns.  Though  the 
growth  curves  for  boys  and  for  girls  show  the  same  trends,  they  are  not 
identical  in  character.  As  Bowditch  showed  in  1875  (Chart  7),  boys  are,  on 
the  average,  taller  and  heavier  than  girls,  and  their  curves  remain  con¬ 
sistently  above  those  for  girls  throughout  early  and  middle  childhood. 
But  the  pubertal  acceleration  comes  earlier  in  girls. 

Meredith,  in  an  analysis  of  stature  data  on  public  school  children  from 
the  Harvard  Growth  Study,  found  the  pubertal  acceleration  in  height  for 
girls  in  the  ninth  to  twelfth  year;  for  boys  in  the  twelfth  to  fifteenth  year. 
These  periods  are  earlier  than  those  shown  by  Bowditch.  At  the  peak  of 
the  girls’  spurt,  their  curve  rises  above  that  of  the  boys  and  remains  there 
until  the  boys’  spurt  is  at  its  height.  Meredith  reports  height  means  for 
girls  of  eleven  to  fourteen  years  to  be  higher  than  for  boys  of  these  same 
ages.  The  declining  rate  of  growth  in  height  for  girls  extends  from  the 
thirteenth  to  the  seventeenth  year  and  for  boys  from  the  sixteenth  to 
the  seventeenth  year.  Other  recent  studies  in  this  country  are  essentially  in 
agreement  with  the  Meredith  figures. 


Cawley  and  co-workers  at  the  University  of  Birmingham  used  eighteen 
body  measurements  in  an  effort  to  determine  growth  differences  in  boys 
and  girls.  They  agreed  with  Meredith  that  girls  start  puberty  two  to  two 
and  one-half  years  earlier  than  boys.  In  addition,  they  found  that  there 
was  great  variation  in  the  rate  of  growth  of  the  different  body  areas  meas¬ 
ured.  Boys  at  age  seventeen  proved  to  be  larger  than  girls  of  the  same  age 
with  respect  to  all  the  main  dimensions  of  the  body  except  pelvic  width, 
shoulder  width,  and  bizygomatic  width. 

Stuart  s  X-ray  studies  of  subcutaneous  tissue  showed  that  girls  tend  to 
ave  more  of  this  tissue  than  boys  throughout  childhood.  However  the 
flight  pubertal  spurt  in  growth  of  subcutaneous  tissue,  shown  in  both 
sexes,  does  not  appear  earlier  in  girls  than  in  boys. 

The  relation  of  the  adolescent  growth  spurt  to  the  onset  of  puberty  has 
xen  the  subject  of  extensive  research.  Early  studies  yielded  conflicting 
evidence  with  respect  to  its  being  a  pre-pubertal,  pubertal,  or  post-pubertal 
p  enomenon.  There  seems  general  agreement  now  among  workers  that 
maximum  growth  ,s  usually  attained  shortly  before  the  first  evidences  j 
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puberty  and  that  rapidly  decelerating  growth  sets  in  immediately  before 
or  shortly  after  the  onset  of  puberty.  It  is  a  well-established  fact  that  max¬ 
imum  growth  and  sexual  maturation  are  closely  correlated  in  point  of 
time,  irrespective  of  differences  in  age.  This  point  is  pursued  further  in 
connection  with  a  consideration  of  physical  age  later  in  the  chapter. 


SIZE 

Bowditch  observed  that  large  children  have  their  periods  of  growth  ac¬ 
celeration  at  an  earlier  age  than  do  small  children.  Boas  furnished  new 
confirmatory  evidence  of  this  fact  with  boys  whose  continuous  measure- 

CHART  8 

Boas’  Graph  Showing  Time  of  Rapid  Growth  Period  in  Relation 
to  Size;  Also  Railroad  Appearance  of  Curves 


ments  were  available  from  eleven  years  to  adult  life  (Chart  8).  Baldwin 
agreed  with  this  finding  to 

top1h*riativeOWposit'ions  in 
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children  remain  tall  and  short  children  remain  short.  Illingworth  and  co¬ 
workers  at  the  University  of  Sheffield  found  that  at  all  ages  the  weight  at 
birth  bore  a  well-marked  and  constant  relationship  to  the  weight  at  sub¬ 
sequent  ages. 

An  obvious  advantage  of  establishing  clear-cut  patterns  of  growth 
would  be  that  these  patterns  make  possible  predictions  of  future  size. 
Baldwin  believed  so  firmly  that  children  hold  to  growth  paths  (tall  chil¬ 
dren  remain  tall,  etc.)  that  he  attempted  to  prophesy  how  tall  a  child 
would  be  at  any  subsequent  age  of  childhood  if  his  relation  to  a  certain 

CHART  9 

Individual  Growth  Curves  of  Bovs.  Note  Railroad  Appearance  of  Curves 
(From  Baldwin,  Physical  Growth  of  Children,  p.  74) 

Meiqkt* 


norm  were  known.  More  recently,  Meredith  has  shown  that  the  percentile 
position  of  an  individual  in  his  age  group  fluctuates  but  slightly  as  to 
stature  measurement  throughout  the  elementary-school  period,  and  that 
it  is  possible  to  predict  “the  stature  of  the  individual  Iowa  City  male  at  1 1 
years  of  age  from  his  stature  measurement  at  six  years  of  age.”  Irregulari¬ 
ties  in  growth  during  adolescence  make  it  impossible  to  make  predictions 
lor  that  period. 

While  predictions  of  this  nature  have  some  value,  it  is  the  eventual 
height  of  the  adult  which  holds  the  greatest  interest.  (It  is  understood  of 
course,  that  heredity  sets  the  limit  on  the  final  size  attainable.)  Gray  has 
es  td  various  methods  of  forecasting  adult  stature.  He  believes  thafsev 
eral  of  them  are  serviceable  under  certain  conditions  but  that  Baylev’s 
Bone  Age  Method  holds  the  greatest  promise.  '  ' 
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Bay  ley’s  Bone  Age  Method—  This  method,  revised  in  1952,  is  keyed  to 
the  Greulich-Pyle  Hand  Standards.  Briefly,  the  system  is  based  on  the  fact 
that  there  is  a  high  correlation  between  the  skeletal  age,  as  read  from  hand 
X-rays,  and  the  proportion  of  their  adult  stature  achieved  by  children  at 
the  time  their  X-rays  are  taken.  With  chronological  age  held  constant, 
skeletal  age  correlates  about  0.86  with  PMH  (per  cent  of  mature  height) 
at  most  ages  after  nine  years.  Tables  have  been  constructed  from  data 
gathered  at  the  University  of  California  Institute  of  Child  Welfare  on  192 
normal  children  who  were  measured  and  X-rayed  every  six  months  from 
eight  years  to  eighteen  years  of  age,  or  until  all  epiphyses  of  the  hand  were 
closed. 

To  apply  Bayley’s  Bone  Age  Method,  the  skeletal  age  of  a  child  is  first 
determined  from  the  Greulich-Pyle  Atlas.  Then  the  child’s  predicted 
height  is  obtained  from  one  of  the  Bayley  tables.  Skeletal  ages  by  three- 
month  intervals  are  given  across  the  top  of  the  Bayley  tables,  with  the 
PMH  recorded  directly  under  the  corresponding  skeletal  age.  The  child’s 
predicted  mature  height  can  be  read  directly  from  the  proper  table  (for 
girl  or  boy,  retarded,  accelerated,  or  average  skeletal  development)  or  it 
may  be  computed  by  dividing  the  child’s  present  height  by  the  percentage 
which  corresponds  to  his  skeletal  age. 


SOCIO-ECONOMIC  STATUS 

From  the  earliest  American  growth  studies  to  the  present,  workers  have 
reported  that  children  living  under  favorable  conditions  are  taller,  heav¬ 
ier,  and  better  developed  in  other  respects  at  a  given  age  than  those  chil¬ 
dren  living  under  less  favorable  conditions.  In  1951,  Meredith  assembled 
and  analyzed  twelve  studies,  ten  from  the  research  literature  and  two 
original,  relating  to  differences  in  average  body  size  among  children  repre¬ 
senting  various  socio-economic  levels.  I  he  analysis  was  limited  to  studies 
conducted  in  the  United  States  and  Canada,  to  the  age  period  from  seven 
to  ten  years,  and  to  the  male  sex.  For  comparative  purposes,  Meredith 
grouped  the  twelve  studies  under  four  headings,  as  follows,  each  of  which 
represented  a  different  criterion  for  determining  economic  status: 

1.  Occupation  of  Principal  Wage  Earner  of  Family 

Bowditch,  1879;  McDonald,  1899;  O’Brien  and  co-workers,  1941 
Height,  weight,  sitting  height,  head  girth,  chest  girth,  waist  girth,  upper-hm  > 
length,  hip  width,  arm  girth,  leg  girth 

2.  Terminal  Segments  of  the  Occupational  Distribution  (an  extension  of  No.  1,  to 
accentuate  differences) 

Bowditch,  1879;  Meredith,  1941;  Meredith,  1950 

Height,  weight,  head  width,  chest  girth,  abdomen  girth,  shoulder  width,  hip 
width,  upper-limb  length,  lower-limb  length,  arm  girth,  leg  girth 
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3.  Boys  Attending  Schools  in  the  “Best”  and  “Worst”  Sections  of  Cities 

Robertson,  1916;  Weisman,  1935;  Hopkins,  1947 
Height,  weight 

4.  Boys  Residing  in  Orphanages  and  Those  Receiving  Private  Health  Guidance 

Freeman,  1914;  Boas,  1923;  Heilman,  1923 
Height,  weight 

Space  does  not  permit  a  full  discussion  of  each  study  included  or  even 
of  each  of  the  four  types.  A  portion  of  Meredith’s  summary  gives  a  suc¬ 
cinct  picture  of  his  findings; 

North  American  boys  representing  the  professional  and  managerial  occupational 
groups  average  1  inch  taller  and  3  lbs.  heavier  than  those  representing  the  unskilled 
and  semi-skilled  groups.  There  are  similar  differences  between  boys  attending  public 
schools  in  the  best  residential  areas  of  North  American  cities  and  those  attending  pub¬ 
lic  schools  in  the  poorest  districts. 

North  American  boys  typifying  the  professional  and  managerial  portion  of  the  socio¬ 
economic  distribution  exceed  those  typifying  the  unskilled  and  semi-skilled  portion 
not  only  in  height  and  weight  but  also  in  girths  of  the  trunk  and  limbs,  breadths  of  the 
shoulders  and  head,  and  length  of  the  extremities. 

On  the  average  the  differences  in  body  size  between  North  American  boys  belonging 
to  diverse  socioeconomic  groups  are  greater  at  10  years  than  at  7  years.  While  the  in¬ 
crease  with  age  is  small,  it  is  manifested  in  practically  all  comparisons. 

.  .  .  The  information  presently  available  indicates  that  at  the  middle  childhood 
ages,  North  American  boys  of  the  indigent  class  probably  are  more  than  2  inches 
shorter  and  5  lbs.  lighter  than  those  of  the  wealthy  class. 


Gray  and  his  co-workers  have  repeatedly  shown,  in  a  series  of  investiga¬ 
tions  reported  since  1921,  that  children  in  private  schools  who  come  from 
higher-income  homes  are  larger  than  the  average.  Gray  summarized  his 
own  extensive  work  and  that  of  others  in  this  field  in  his  Growth  in  Private 
School  Children  and  included  therein  tables  of  age-height-weight  norms 
derived  from  these  more  favored  groups. 


It  appears  from  the  foregoing  that  there  are  growth  differences  at  dif- 
ferent  socio-economic  levels  regardless  of  the  criteria  used.  But  a  more 
exact  definition  of  the  term  “socio-economic  status"  and  an  analysis  of  the 
underlying  factors  are  needed.  Socio-economic  status  is  a  loose,  nonspecific 
term  covering  a  variety  of  conditions  that  might  influence  the  growth  of 
c  1  c  ren.  Meredith  s  four  criteria  are  merely  over-all  designations,  each 
suggesting  such  factors  as  family  income,  education  of  parents,  and  social 
relationships.  I  hese  in  turn  obscure  certain  underlying  reasons  for  differ- 
ences  in  favored  and  less  favored  groups.  The  quantities  of  foods  avail¬ 
able  the  amount  of  protective  foods  provided,  the  type  of  health  and  food 
practices,  and  the  character  of  the  physical  and  emotional  environment 
some  of  the  related  factors  which  may  represent  the  true  distinction 
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between  high  and  low  economic  status.  All  of  these  factors,  singly  or  in 
combination,  may  operate  to  produce  optimum  or  inferior  nutrition  and 
growth,  according  to  the  extent  to  which  the  desirable  and  the  undesirable 
factors  predominate. 


DIFFERENT  GENERATIONS  (SECULAR  DIFFERENCES) 


It  is  agreed  that  children  of  this  generation  are  taller  and  heavier,  on  the 
average,  than  those  of  previous  generations.  Successive  groups  of  college 
freshmen  at  Yale  University,  for  example,  have  attained  greater  weight 
and  height  since  1893.  In  that  year,  the  average  Yale  freshman  weighed 
138  pounds  and  was  68  inches  tall.  In  1951,  the  average  Yale  freshman 
weighed  18  pounds  more  and  was  2\  inches  taller.  Furthermore,  he  was 
nearly  a  year  younger  than  the  freshman  of  sixty  years  ago. 

A  similar  difference  exists  at  the  younger  ages.  In  1941,  Meredith  gave 
consideration  to  time,  race,  class,  and  region,  as  these  factors  are  related 
to  average  stature  and  weight  of  children  in  the  United  States.  Intercom¬ 
parisons  were  made  between  averages  available  for  upward  of  sixty 
samples  of  boys  aged  nine  to  fourteen  years.  The  time  factor  alone  will  be 
considered  here;  the  other  factors  will  be  taken  up  in  appropriate  sections. 
Five  studies,  conducted  by  different  investigators,  were  involved  in  the 
time-factor  comparison.  The  findings  were  clear  cut,  and  the  conclusion 
was  drawn  that  boys  in  the  United  States  in  1941  were  6  to  8  per  cent 
taller  and  12  to  15  pounds  heavier  than  was  the  case  a  half-century  ear¬ 
lier.  Comparing  stature  and  weight  of  private-school  children  in  two  suc¬ 


cessive  decades,  Meredith  showed  a  similar  increase. 

A  comparison  was  made  in  1944,  by  the  same  author,  of  the  heights  ol 
Toronto  children  measured  by  Boas  in  1896-97  with  those  obtained  in  the 
same  city  by  Tisdall  and  Ebbs  in  1939.  At  all  ages  the  children  in  the 
earlier  study  were  shorter  than  in  the  later  one,  and  the  difference  was 
greatest  at  twelve  to  thirteen  years  of  age  for  girls,  at  thirteen  to  fourteen 
years  for  boys  (about  3  \  inches).  Essentially  the  same  findings  Im¬ 
ported  by  Weir,  who  found  that  over  the  forty-five-year  period,  1  05 
the  average  height  of  London  school  boys  increased  by  about  3  inches, 
their  weight  by  about  9  pounds.  Glasgow  boys  showed  similar  increases. 

Meredith  has  prepared  Chart  10  to  compare  growth  curves  of  children 
of  recent  time  with  children  of  an  earlier  period  (Bowditch,  18/9).  1 
samples  of  children  are  comparable  in  that  they  both  represent  American- 
born,  white  children  of  north  European  descent  and  are  P™dominanUy 
from  the  professional  and  managerial  socio-economic  groups  he  curves 
fhow  the  striking  differences  in  height  and  weight  of  the  children  ,n  the 
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two  generations  represented.  They  show  also  that  while  the  general  con¬ 
tour  of  the  growth  pattern  has  not  changed  drastically  in  the  seventy-year 
interval,  the  growth  record  is  advanced  at  all  points  in  children  of  this 
generation. 

Undoubtedly  many  factors  enter  into  this  increased  size  of  children 
through  recent  generations.  Improved  nutrition,  advances  in  sanitation, 

CHART  10 

Comparison  of  the  Growth  of  Similar  Groups  of  American  Schoolboys 
Living  during  the  1870’s  and  the  1940’s* 


*  Prepared  for  this  Text  by  H.  V.  Meredith, 


Iowa  Child  Welfare  Research  Station. 
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and  better  methods  of  fighting  disease  are  among  the  most  important. 
Improved  nutrition  is  thought  by  many  to  be  the  greatest  single  factor 
involved  in  this  change. 


GEOGRAPHIC  LOCATION  (REGION) 

The  early  studies  of  such  workers  as  Bowditch,  Peckham,  and  Boas 
seemed  to  indicate  that  children  grow  differently  in  the  various  parts  of 
the  United  States.  Midwest  children  appeared  to  be  superior  in  size  to 
comparable  groups  in  eastern  cities,  and  California  children  were  reported 
larger  for  a  given  age  than  those  of  Boston  and  Toronto.  As  recently  as 
1940,  California  workers  reported  that  children  in  that  state  grew  taller 
and  heavier  than  children  of  corresponding  ages  in  other  states  with  whom 
they  were  compared. 

In  a  study  published  in  1941,  Meredith  found  that  averages  for  stature 
and  weight  varied  but  slightly  for  white  boys  residing  in  different  parts  of 
the  United  States.  His  conclusion  was  based  on  an  analysis  of  twelve 
studies  in  which  he  compared  one  age  group — fourteen-year-old  boys— 
all  living  in  urban  areas.  More  recently  (1950,  1951),  Meredith  has  com¬ 
pared  the  size  of  boys  of  seven,  ten,  and  fifteen  years,  of  north  European 
ancestry  born  and  reared  in  Oregon,  with  that  of  boys  of  the  same  age  in 
other  parts  of  the  United  States.  Eleven  measures  were  applied  to  the 
Oregon  children:  body  weight,  leg  girth,  hip  width,  arm  girth,  stature, 
stem  length,  upper-limb  length,  lower-limb  length,  shoulder  width,  ab¬ 
domen  girth,  and  chest  girth.  The  data  on  the  oldest  group— the  fifteen- 
year-old  Oregon  boys— were  compared  with  the  findings  from  seventeen 
comparable  studies  made  between  1930  and  1950.  The  boys  in  these  differ¬ 
ent  studies  were  of  various  ethnic  groups  and  of  widely  separate  geograph¬ 
ic  locations  in  this  country.  In  practically  every  measurement,  the  Oregon 
boys  were  found  to  excel.  Their  mean  weight,  for  example,  was  37.7 
pounds  greater  than  Pueblo  Indian  boys  and  9.9  pounds  greater  than  that 
of  the  Iowa  City  boys  who  were  of  northwest  European  ancestry  and  above 


average  in  socio-economic  status. 

The  data  on  the  younger  groups— the  seven-  and  ten-year-old  boys— 
were  compared  with  the  findings  on  children  of  the  same  ages  reported  in 
eleven  studies  made  over  a  wide  span  of  time  from  1875  to  1989.  for  pur¬ 
poses  of  comparison  the  studies  were  grouped:  (1)  by  locale  in  which 
studies  were  made;  (2)  by  subjects  of  northwest  European  descent;  (3)  by- 
length  of  residence  in  the  United  States;  (4)  by  geographic  proximity  to 
Oregon;  and  (5)  by  date  observations  were  made.  Again  the  Oregon  boys 
surpassed  in  size  the  children  with  whom  they  were  compared.  As  would 
be  expected,  the  smallest  differences  were  found  when  comparisons  were 
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made  with  more  recent  studies,  when  the  racial  backgrounds  of  the  groups 
compared  were  similar,  and  when  the  children  compared  were  reared 
under  similar  climatic  conditions. 

The  discovery  of  these  differences  is  less  complicated  than  the  problem 
of  identifying  the  specific  combination  of  variables  which  have  produced 
the  differences.  The  problem  of  arriving  at  a  satisfactory  explanation  is 
well  expressed  by  Meredith: 

From  the  present  vantage  point,  it  can  be  seen  that  to  explain  certain  of  the  ob¬ 
tained  differences  with  respect  to  their  precise  genetic,  geographic,  temporal,  and/or 
other  components  will  necessitate  well-controlled,  large  scale,  long  term  patterns  of 
group  research.  Eugene  (Oregon)  white  boys  measured  in  1950  are  found  to  be  larger 
than  Los  Angeles,  Hagerstown,  and  Toronto  white  boys  measured  between  1936  and 
1940.  What  variables  account  for  this?  How  much  is  due  to  genetic  factors,  how  much 
to  geographic  differentials,  how  much  to  temporal  factors  (meteorological,  migratory, 
dietary),  how  much  to  sampling  differences,  and  so  forth?  The  answer  lies  ahead — but 
research  is  bringing  into  clearer  focus  the  avenues  that  will  lead  toward  the  answer. 


RACE  AND  NATIONALITY 

There  are  many  studies  in  scientific  literature  designed  to  tell  whether 
race  and  nationality  are  factors  in  growth.  However,  most  of  them  are  so 
complicated  by  the  socio-economic  factor  that  their  findings  are  far  from 
clear  cut.  A  1952  review  of  literature  on  the  growth  and  development  of 
Negro  infants  points  out  that  under  similar  economic  conditions  the  growth 
of  Negro  and  white  infants  in  metropolitan  areas  of  the  United  States  is 
similar  and  that  growth  charts  for  use  during  the  first  year  of  life  based  on 
measurements  of  white  infants  are  probably  applicable  for  use  with  Negro 
infants  as  well.  In  one  major  study,  covered  by  the  review,  Scott  and  co¬ 
workers  analyzed  the  birth  weights  of  11,818  newly  born  Negro  infants 
over  a  period  of  nine  years;  in  another,  they  observed  the  growth  curves  of 
654  Negro  infants  for  the  first  year  of  life. 


There  are  few  studies  involving  Negro  children  at  the  older  ages, 
karly  studies  found  curves  of  growth  below  those  of  white  children.  Mere¬ 
dith  analyzed  the  stature  and  weight  data  of  fourteen-year-old  boys  from 
seven  different  studies.  Negro  boys  were  included  in  the  groups.  He  found 

the  mean  weight  of  Negro  boys  to  be  similar  to  that  of  white  boys  for  the 
age  studied. 

Children  of  Italian  parentage  were  found  by  Gebhart  to  be  shorter  and 
ighter  than  the  average  of  children  in  this  country.  Both  heredity  and 
environment  were  thought  by  him  to  be  factors  determining  the  differ¬ 
ence.  Meredith  brought  out  similar  size  differences  when  he  compared 
fassachusetts  children,  seven  to  seventeen  years  of  age,  of  north  Euro 
pean  ancestry  with  those  of  Italian  ancestry.  The  mean  stature  of  boys 
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and  girls  of  north  European  descent  exceeded  that  for  boys  and  girls  of 
Italian  descent  at  each  age  by  4  cm.  Ihe  stature  means  for  girls,  for  the 
eleven-  to  fourteen-year  period,  was  higher  than  for  boys  in  both  racial 
groups;  the  reverse  was  true  for  the  other  ages.  The  mean  absolute  gain 
for  the  two  racial  groups,  year  by  year,  was  about  the  same. 

The  body  size  of  North  American  children  of  Mexican  ancestry  was 
reported  in  1952  by  Meredith  and  Goldstein,  who  based  their  findings  on 
a  number  of  studies,  some  of  them  original,  others  from  the  literature. 
These  children  represented  groups  of  Mexican  children  residing  in  central 
and  northern  Mexico  and  in  the  southwestern  region  of  the  United  States. 
Among  the  aspects  of  body  size  considered  were  weight,  stature,  stem 
length,  arm  span,  and  four  dimensions  each  of  the  head  and  neck,  the 
trunk,  and  the  extremities.  Only  one  segment  of  the  report  is  summarized 
here.  The  ages  covered  were  three  to  seventeen  years.  On  the  whole, 
Mexican  children  residing  in  Mexico  were  found  to  be  smaller  than  Mexi¬ 
can  children  of  corresponding  ages  residing  in  Texas.  Considering  all  ages 
together,  the  Texas  means  were  higher  than  Mexican  means  by  1  kg.  in 
weight,  2.2  cm.  in  stature,  0.2  cm.  in  head  length  and  face  width,  and  0.1 
cm.  in  head  width.  According  to  this  report,  children  of  Mexican  ancestry 
reared  in  this  country  tend  to  approach  but  do  not  attain  the  full  size  of 
children  of  native  stock.  Such  differences  suggest  that  heredity  may  be  a 
factor.  However,  differences  between  segments  of  one  racial  group,  living 
across  the  border  from  each  other,  point  rather  to  environmental  factors 
as  the  primary  cause  of  size  difference.  Nutrition  is  undoubtedly  impor¬ 
tant  among  these  factors. 

Various  body  measurements,  made  on  children  in  Puerto  Rico,  show 
that  they  are  shorter,  lighter,  and  in  other  respects  smaller  than  children 
of  corresponding  ages  in  North  America.  In  the  Puerto  Rico  studies,  as  in 
most  others,  it  is  impossible  to  tell  the  exact  roles  played  by  heredity  and 
by  the  factors,  notably  nutrition,  which  enter  into  socio-economic  status. 
The  fact  that  rural  children  in  Puerto  Rico  and  those  in  low-income  groups 
were  smaller  than  urban  children  and  those  in  higher-income  groups, 
would  indicate  that  race  is  not  wholly  responsible  for  the  differences.  The 
factors  which  make  for  good  and  poor  nutrition  obviously  played  an  im¬ 
portant  role.  The  same  conclusion  could  safely  be  drawn  for  similar 

studies  on  other  racial  groups. 

DEFECT  AND  DISEASE 

All  defects  and  diseases  which  impair  nutrition  are  suspected  of  having 
an  inhibiting  effect  on  growth.  Severity  of  a  disease  is  probably  a  more 
significant  factor  than  is  its  nature.  Before  the  advent  of  insulin  t  e 
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growth  of  diabetic  children  was  below  par.  In  1948,  Beal  analyzed  data  on 
the  height  and  weight  of  Boyd’s  diabetic  child  patients  at  the  University 
of  Iowa  College  of  Medicine.  Growth  records  were  compared  with  those 
for  normal  children.  The  data  for  both  groups  were  collected  between  1928 
and  1945.  Mean  annual  heights  and  weights  were  compared  for  children  of 


corresponding  age  and  sex,  and  annual  increments  were  calculated.  In 
general,  it  was  shown  that:  (1)  prompt  and  regular  treatment  of  diabetics 


reduces  the  chances  of  inferior  growth,  and  (2)  even  when  the  height- 
growth  patterns  of  diabetic  children  are  somewhat  below  those  of  normal 
children,  continued  growth  beyond  the  usual  termination  period  leads  to 
the  attainment  of  normal  adult  stature.  It  thus  appears  that  if  uncompli¬ 
cated  diabetes  is  controlled  early  and  consistently  with  diet  and  insulin, 
the  eventual  size  of  the  patient  is  relatively  unaltered  even  though  the 
general  growth  pattern  may  vary  somewhat  during  the  period  of  growth. 

Children  with  acute  rheumatic  fever  at  St.  Louis  Children’s  Hospital 
showed  growth  failure  in  the  initial  episode  of  the  disease.  Kahn,  Brown, 
and  Goldring  graphed  the  height  and  weight  records  of  157  ill  children,  on 
the  Wetzel  grid,  and  compared  them  with  those  of  a  large  number  of  well 
children.  The  comparison  of  the  two  series  points  unmistakably  to  the 
presence  of  growth  failure  in  the  series  of  rheumatic  children  as  compared 
to  the  general  childhood  population  of  the  same  age  range.  However,  after 
treatment,  the  grid  positions  of  130  of  the  157  ill  children  showed  an  up¬ 
ward  trend  indicating  a  return  to  normal  growth  patterns. 


Benn,  of  the  University  of  Bristol,  studied  the  weights  (recorded  from 
1932  to  1947)  of  child  patients  with  rheumatic  heart  disease  and  compared 
them  with  weights  of  recovered  cases  and  with  those  of  a  large  sample  of 
Bristol  school  children.  Among  cases  that  had  rheumatic  infection  at  least 
two  years  before  the  last  weighing,  with  no  recurrence  during  the  two-year 
period,  weights  were  not  significantly  less  than  among  the  controls.  The 
conclusion  of  the  author  is  that  rheumatic  heart  disease  probably  has  no 
inlnbitmg  effect  on  the  growth  of  children  once  the  infection  has  subsided 
Also  he  believes  that  the  type  of  rheumatic  infection  and  the  presence  of 
cardiac  enlargement  are  likewise  not  important  factors. 

1  he  relationship  of  allergy  management  to  growth  and  development 
was  studied  by  Welsh  at  the  Children’s  Memorial  Hospital  in  Chfcago 
1  he  records  of  allergic  children  were  followed  for  periods  of  12  to  HW 
motuhs.  The  ages  of  the  children  ranged  from  ,8  months  to  l  y  ar  at 
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Sontag  and  Lipford  studied  the  effect  of  subacute  and  acute  (not  chron¬ 
ic)  illness  on  the  appearance  pattern  of  skeletal  epiphyses.  The  observa¬ 
tions  were  made  in  the  Fels  Research  group  on  eighty-four  children  being 
examined  routinely.  They  recorded  the  time  of  appearance  of  each  of 
thirty-eight  selected  ossification  centers  from  serial  X-rays.  Those  condi¬ 
tions  designated  as  subacute  were  the  usual  gastrointestinal  upsets,  upper 
respiratory  infections,  and  contagious  diseases  of  childhood;  the  acute 
conditions,  which  occurred  rarely,  were  such  as  pneumonia  and  appendici¬ 
tis.  Incidence  of  the  usual  subacute  childhood  diseases  was  greater  among 
the  fast-growing  than  among  slow-growing  children.  Incidence  of  such  ill¬ 
ness,  however,  did  not  delay  the  ossification  centers  which  were  about  to 
appear  at  the  time  of  the  illness,  nor  did  it  cause  a  greater  incidence  of 
centers  “out  of  line”  with  the  group  or  the  child’s  own  pattern. 

The  small  amount  of  evidence  based  on  acute  disease  was  in  line  with 
the  findings  on  subacute  conditions  just  sited.  The  Sontag-Lipford  work 
does  not  support  the  early  contention  of  Frances  and  Todd  that  the  os¬ 
sification  center’s  appearance  is  easily  influenced  by  acute  illness. 

The  foregoing  reports  lead  to  the  conclusion  that  disease  itself  may  play 
a  negligible  role  in  the  growth  and  development  of  children,  particularly  if 
the  condition  is  recognized  early  and  suitable  treatment  is  begun  at  once, 
thus  lessening  the  severity  of  the  disease.  Disease  may  be  an  indirect  fac¬ 
tor  in  altering  the  growth  pattern,  especially  in  cases  of  prolonged  illness 
when  the  disease  tends  to  destroy  the  appetite  or  the  ability  to  chew  or 
swallow  food  comfortably.  From  scanty  evidence  it  would  appear  that 
growth  in  height  and  weight  are  more  sensitive  to  the  effects  of  childhood 
diseases  than  is  skeletal  development.  However,  skeletal  growth  may  di¬ 
minish  or  cease  if  illness  is  of  sufficient  severity.  This  is  reflected  in  “lines 
of  growth  arrest”  observed  on  X-rays  of  long  bones. 

SEASON  OF  YEAR 

Of  all  the  factors  which  have  been  thought  to  atfect  the  course  ot  physi¬ 
cal  growth  in  children  none  has  had  more  consideration  over  a  longer  pe¬ 
riod  of  time  than  has  season  of  the  year.  In  order  to  present  a  condensed 
picture  of  the  possible  relation  of  season  to  rate  of  growth,  representative 
studies  which  show  this  relation  are  listed  and  described  briefly  in  I  able  7. 

From  even  a  casual  study  of  this  table  it  becomes  evident  that  it  is  dif¬ 
ficult  to  compare  results  because  of  the  heterogeneity  of  the  studies. 
Height  alone  is  reported  for  one,  in  others  only  weight  was  taken.  Still 
others  included  both,  and  one  used  the  appearance  of  ossification  centers. 
The  measurements  have  also  been  made  at  varied  intervals.  In  only  a  few 
cases  were  the  measurements  taken  with  children  in  the  nude,  at  the  same 
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time  of  day,  by  the  same  observers,  and  with  apparatus  and  technique 
carefully  checked  for  accuracy.  Failure  to  take  account  of  any  one  of  these 
factors  may  cause  errors  in  either  weight  or  height,  often  equal  to  the  ex- 

pected  gain  for  the  period  in  question. 

In  the  treatment  of  data  the  differences  are  also  great.  The  results  are 

reported  for  different  intervals,  almost  every  possible  kind  of  grouping 
being  used.  Some  are  given  for  the  “first  and  second  half-years,  others  for 
“summer”  and  “winter”  with  no  uniformity  as  to  choice  of  months,  and 
still  others  for  various  combinations  of  months.  Several  of  the  studies 
cover  only  the  school  months  of  the  year,  dhe  methods  of  reporting  the 
gains  of  these  groups  likewise  vary  widely.  The  early  workers  merely  de 
termined  the  average  gains  made  for  all  children  during  the  different  pe¬ 
riods,  some  of  them  without  reference  to  age,  sex,  and  continuity  of  the 
group;  others,  and  particularly  in  the  more  recent  studies,  have  used  both 
age  and  sex  groupings  and  have  included  only  children  who  were  under 
continuous  observation. 

Taking  the  group  of  studies  as  a  whole,  it  can  be  concluded  that  varia¬ 
tions  in  growth  which  appear  to  be  in  some  way  related  to  season  are  a 
usual  occurrence,  at  least  as  regards  weight.  It  is  also  apparent  that  in  the 
Northern  Hemisphere  the  maximum  weight  gains  for  the  large  majority  of 
children  occur  either  in  the  “fall”  or  in  the  “latter  part  of  the  year,”  al¬ 
most  never  in  the  winter  and  early  spring  months.  The  few  data  available 
for  the  Southern  Hemisphere  are  not  included  in  Table  7.  Here  the  periods 
of  maximal  and  minimal  gains  are  reversed,  corresponding  to  the  reversed 
seasons. 

The  case  for  periodicity  in  height  gains  is  less  well  established  than  for 
weight.  Those  studies  which  have  shown  a  seasonal  gain  in  height  indicate 


that  the  best  gains  are  made  in  a  period  of  minimal  growth  in  weight, 
namely,  in  the  spring  and  early  summer  months.  In  the  Southern  Hemi¬ 
sphere  the  situation  is  again  reversed,  the  greatest  height  gains  being 
made  in  the  latter  half  of  the  year  (their  summer).  Some  studies  which 
show  seasonal  variations  in  weight  gains  show  none  in  height. 

Possible  causes  of  seasonal  variations Granted  that  periodic  fluctua¬ 
tions  in  growth  do  occur,  the  question  arises  as  to  their  origin.  Season 
itself  is  an  inclusive  term,  covering  a  variety  of  changing  factors.  It  in¬ 
volves  climatic  and  weather  conditions.  Moreover,  there  are  certain 
exogenous  variables,  such  as  diet  and  exercise,  which  are  imposed  selec¬ 
tively  upon  certain  seasons  and  which  might  presumably  be  responsible 
or  the  fluctuations  in  growth.  It  is  possible,  furthermore,  that  the  pe¬ 
riodicity  might  be  a  truly  endogenous  rhythm  similar  to  the  cycles  i 
growth  related  to  age  and  sex. 


in 
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Camerer  thought  it  improbable  that  periodicity  was  due  to  season,  but 
believed  rather  that  the  effect  of  season  made  it  difficult  to  discover  the  true 
cause,  which  he  believed  to  be  connected  with  the  growing  process  itself 
rather  than  season.  Nylin  and  others  who  stressed  the  alternate  growth  in 
height  and  weight  and  likewise  the  seasonal  factor  would  appear  to  hold 
some  such  view.  Porter  believed  periodic  growth  to  be  a  normal  biological 
occurrence.  He  laid  much  stress  on  the  recognition  that  should  be  given 
to  it  in  judging  the  normality  of  growth. 

It  is  clear  from  the  foregoing  that  the  cause  of  seasonal  variations  in 
growth  is  not  yet  determined.  More  than  likely  any  or  all  of  the  factors 
listed  above  may  enter  into  the  explanation.  It  seems  probable  that  such 
controllable  external  factors  as  diet,  sleep,  exercise,  housing,  fatigue,  infec¬ 
tion,  and  disease  offer  the  major  if  not  the  sole  explanation.  If  there  is  an 
endogenous  cycle  it  can  be  easily  obscured  by  these  grosser  factors.  The 
best  proof  of  this  point  is  the  fact  that  some  individual  children  are  found 
who  exhibit  reasonably  even  gains  throughout  the  year  with  very  little 
evidence  of  a  seasonal  cycle.  Such  children  are  usually  found  to  be  living 
on  good  diets  and  health  programs  and  to  have  escaped  the  usual  child¬ 
hood  illnesses. 

A  record  of  this  type  is  reported  by  Edwards,  who  took  the  height  and 
weight  of  a  normal,  healthy,  eleven-year-old  girl  (Fig.  9,  left)  daily  for  one 
calendar  year.  The  child  lived  a  well-regulated  existence  with  adequate  diet 
and  rest  and  was  free  from  illnesses  during  the  entire  period.  She  gained 
weight  steadily  from  the  middle  of  August  until  the  middle  of  May,  but 
suffered  a  loss  during  June  and  July  (Chart  11).  Her  height  curve  moved 
up  with  a  series  of  rests  and  gains,  the  greatest  gains  being  made  in  the  lat¬ 
ter  half  of  the  year.  This  was  contrary  to  the  inverse  relationship  of  height 
and  weight  gains  shown  in  certain  of  the  studies  summarized  in  Fable  7 .  Her 
weight  gain  likewise  varied  from  these  studies  in  that  it  was  continuously 
upward  for  ten  months.  The  slump  in  June  and  July  was  attributed  by  the 
investigator  to  more  exercise  at  that  period,  to  a  lower-calorie  diet,  and  to 
loss  of  moisture  from  the  body  through  perspiration,  rather  than  to  a  truly 
seasonal  factor. 

It  seems  quite  probable  that  alleged  seasonal  variations  in  growth  may 
prove  to  be  merely  pseudo-seasonal  variations  resulting  from  the  alter¬ 
nating  effect  of  many  environmental  factors,  some  of  which  favor  and 
others  of  which  depress  growth.  When  the  favorable  ones  are  in  ascend¬ 
ance,  growth  increases;  when  the  unfavorable  ones  dominate,  growth  is 
retarded.  If  this  be  the  case,  then  it  seems  probable  that  for  the  majority 
of  children  the  most  favorable  conditions  for  weight  gain  in  the  Northern 
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Hemisphere  exist  in  the  early  fall  months,  and  conversely  that  the 
unfavorable  influences  are  most  often  operative  during  the  latter  part  of 
the  school  year.  The  situation  at  best  offers  a  challenge  to  parents  and 
teachers  to  examine  critically  nutrition-health  programs  and  the  environ¬ 
mental  conditions  of  children  and  to  reconstruct  them,  if  necessary,  so  as 
to  provide  conditions  which  will  give  the  normal  growth  potentiality  op¬ 
portunity  for  full  expression  the  year  around. 

The  foregoing  section  has  outlined  several  of  the  factors  which  are  be¬ 
lieved  to  influence  the  character  of  the  human  growth  pattern.  It  is  not 

CHART  ll 

Monthly  Height  and  Weight  Gains  of  an  Eleven- Year-Old  Girl  for  One  Year 
(From  University  of  Chicago  thesis  by  Flora  White  Edwards) 
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environment  in  which  a  child  lives  and  tJC”'='ra|> ’lc  locatlon>  create  the 
cause  the  pattern  to  fluctuate.  Nutrition  is  elem^ 
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conditions.  The  relation  of  nutrition  to  growth  is  developed  further  in 
chapter  vi,  where  growth  failure  is  considered  as  an  outcome  of  poor  nutri¬ 
tion. 

MATURITY  AND  PHYSICAL  AGE 
Soon  after  a  child  reaches  full  physical  maturity,  growth  ceases. 
Throughout  the  growth  period  he  is  passing  through  the  maturation  proc¬ 
ess.  He  has  matured  in  different  respects  and  in  varying  degrees  at  differ¬ 
ent  periods.  His  age  in  years  and  his  age  in  physical  development,  for 
example,  are  not  the  same.  The  former  denotes  merely  the  length  of  time 
he  has  lived;  the  latter,  how  far  he  has  progressed  toward  being  a  fully 
mature  person  in  a  physical  sense.  (The  term  “physical"  is  used  here 
broadly,  to  distinguish  from  chronological,  mental,  or  other  “ages”  which 
may  be  applied  to  the  stages  of  a  child’s  development.)  But  if  chronologi¬ 
cal  age  is  not  a  dependable  indication  of  physical  age,  what  reliable  signs 
of  physical  maturity  do  exist?  Several  are  in  use. 


PUBERTY  AND  PHYSICAL  MATURITY 

Pubescence  has  been  accepted  as  one  of  the  best  criteria  for  determining 
physical  maturity.  Crampton  was  among  the  first  to  point  out  the  ad¬ 
vantages  of  this  method  and  to  suggest  a  classification  by  which  stages  of 
maturity  could  be  “rated.”  Baldwin  and  Davenport  were  essentially  in 
agreement  with  Crampton’s  theory  and  findings.  Each  developed  classifi¬ 
cations  of  maturity  for  boys  on  the  basis  of  secondary  sex  characteristics, 
in  particular  the  presence  and  the  character  of  pubic  and  axillary  hair. 
Crampton  classified  boys  into  three  groups:  (1)  pre-pubescent;  (2)  pubes¬ 
cent-  and  (3)  post-pubescent.  No  agreement  was  shown  between  chrono¬ 
logical  age  and  physical  age  in  Crampton’s  boys.  They  were  found  to 
become  pubescent  from  some  time  before  twelve  years  up  to  seventeen 
vears  of  age.  Studies  of  height,  weight,  and  school  progress  of  these  boys, 
however  did  reveal  important  relationships  to  stages  of  development,  n 
the  main,  the  post-pubescent  boys  were  taller,  heavier,  and  more  advanced 

in  school  than  pre-pubescent  boys  of  the  same  age.  ,  . 

Recent  workers  have  continued  and  expanded  investigations  in  this 
field  Standards  for  secondary  sex  character  (S.S.C.)  development  m  the 
cl  Of  boys  have  been  developed  by  Greulich  and  his  assocrates  and^y 

Reynolds  pubic  hair;  (3)  a 

r  c  -li  •  / /i \  fiiriher  development  in  items  listed,  with 

definite  and  alary  hair  beginning;  and  (5)  near  adult.  Standards  based 
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on  photographs  are  presented  for  essentially  the  same  characteristics,  on  a 
seven-point  scale,  by  Reynolds  and  Wines.  The  average  ages  at  which 
various  stages  are  reached  by  boys,  and  the  distribution  of  these  stages  at 
half-year  intervals,  are  given.  Pubic  hair,  for  example,  appears  at  the 
average  age  of  12.2  years,  and  the  adult  pattern  of  pubic  hair  distribution 


is  reached  by  16.1  years. 

Baldwin  determined  physiological  age  in  girls  by  the  onset  of  menstrua¬ 
tion  and  accompanying  sex  changes.  On  these  bases,  girls  were  found  to 
mature  at  all  ages  from  ten  to  seventeen  years,  and  tall  girls  matured 
earlier  than  short  ones.  Reynolds  and  Wines  reported  relationships  be¬ 
tween  breast  development  and  appearance  of  pubic  hair  in  girls  and  vari¬ 
ous  body  measurements,  and  Jones  related  age  at  menarche  to  growth  in 
strength.  \\  ilson  and  co-workers  of  Oxford  University  related  age  of 
menarche  to  height  and  weight  of  girls.  There  is  considerable  variation  in 
the  findings  of  the  more  recent  studies.  In  general,  however,  it  may  be  said 
that  there  is  agreement  with  comparable  earlier  work,  for  both  boys  and 
girls,  in  that  children  who  tend  to  be  large,  strong,  and  well  developed  for 
their  years  tend  also  to  show  early  signs  of  puberty.  Also  that  the  process 
ol  sexual  maturation  covers  a  relatively  long  span  of  years  and  that 
chronological  age  does  not  determine  the  time  when  individual  children 


enter  upon  the  process. 

1  anner  suggests  several  possible  ways  of  incorporating  various  ratings 
into  standards  for  maturity.  He  proposes  that  (1)  simple  standards  should 
be  established  for  the  time  at  which  each  stage  of  maturation  occurs  and 
the  normal  limits  allowable;  (2)  height  and  weight,  and  “indeed  all  an¬ 
thropometric  standards  during  puberty,  should  be  couched  in  terms  of 
S  C-  maturity  group  as  well  as,  or  instead  of,  chronological  age”-  (3) 
regression  standards  using  simply  S.S.C.  maturity  ratings  as  one  variable 
could  be  constructed;  (4)  an  S.S.C.  age  could  be  developed  in  exactly  the 
same  way  as  skeletal  age,  described  below.  Thus  far  no  such  standards  of 

Ztltr  hr  genera"y  agreed  UP°n  aml  aCCeI,ted  for  use  in  school 

or  in  public  health  programs. 


SKELETAL  development  and  physical  maturity 
1  he  maturation  of  the  skeleton  can  be  followed  by  X-rays.  The  Dresent 

wrist  with  Tset  :;rVS  ,i°  “mj>are  a  roentgenograph  of  the  hand  and 
set  o,  and,Pyle  (1950)- ™* 

1937.  The  standards  were  develold  L  nicT  ^  $  PUbHshed  in 

genograph  from  ,00  taken  of  the  hands  and  wrfsts  oTEy 
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each  chronological  age.  To  determine  a  child’s  skeletal  age  at  any  one 
time  his  roentgenograph  is  matched  to  a  particular  standard,  and  if  that 
standard  represents  the  skeletal  development  of,  say,  the  average  boy  at 
age  ten  years,  the  child’s  skeletal  age  becomes  ten,  regardless  of  his  chrono¬ 
logical  age.  Figure  6  shows  X-rays  of  the  wrists  of  girls — three  each  for 
ages  six,  seven,  and  eight,  representing  for  each  age,  maximum,  average, 
and  minimum  development  of  the  carpal  bones.  While  the  six-year-old 
girls,  for  example,  are  the  same  chronological  age,  each  is  a  different 
skeletal  age.  It  will  be  noted  that  maximum  carpal  development  shown  by 
one  of  the  six-year-olds  is  similar  to  the  average  carpal  development  ex¬ 
hibited  by  one  of  the  eight-year-olds.  Children  with  minimum  carpal  de¬ 
velopment  at  all  three  ages  had  skeletal  ages  far  below  their  chronological 
ages. 

Skeletal  maturation,  even  in  healthy  children,  does  not  follow  chrono¬ 
logical  age  faithfully.  Divergence  is  particularly  common  at  puberty,  be¬ 
cause  it  follows  endocrine  development  which  is  subject  to  wide  individual 
differences.  If  a  child  matures  early,  not  only  does  his  adolescent  spurt  in 
height  and  in  other  physical  measurements  come  early  and  his  secondary 
sex  characters  develop  early,  but  roentgenographs  show  that  his  bones  are 
developing  their  mature  form  early.  Thus  skeletal  roentgenographs  enable 
one  to  judge  how  far  along  in  adolescence  a  given  child  is,  a  position 
usually  closely  associated  with  his  maturity  rating  based  on  secondary  sex 
characters. 

In  practice,  the  matching  of  roentgenographs  with  standards  requires 
skill  and  experience.  And  as  Tanner  suggests,  wrist  and  hand  changes 
seem  to  be  minimal  at  the  beginning  of  puberty,  thus  tending  to  make  the 
use  of  ratings  least  feasible  just  when  the  information  is  most  needed.  The 
information  one  does  get,  however,  is  valuable  and  the  method  has  been 
developed  into  a  useful  tool  for  judging  physical  maturity. 

\  modification  and  refinement  of  this  method,  called  the  red  graph 
method,  has  been  proposed  by  Pyle  and  her  associates.  This  method  is 
more  extensive  and  detailed  in  that  besides  the  wrist  and  hand,  as  a  whole, 
being  used  to  obtain  skeletal  age,  each  individual  bone  in  the  roentgeno¬ 
graph  is  assigned  a  skeletal  age  and  the  range  of  the  most  advanced  to  the 
feast  advanced  bone  is  given  as  a  basis  for  comparison.  This  method 
rather  special  use  because  of  its  detailed  nature. 

Several  laboratories  are  assessing  skeletal  development  routinely  m 
longitudinal  studies  of  growth.  All  workers  agree  in  finding  a  wide  varia¬ 
tion  in  anatomical  development  in  children  of  the  same  chronobg|cal  age 
Workers  agree,  too,  in  finding  that  boys  are  more  variable  than  girls, 
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m  carpal  development  of  girls  6-7-8  years  of  age 
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that  girls  in  general  are  anatomically  in  advance  of  the  boys  throughout 
the  period  of  growth.  Of  practical  importance  is  the  agreement  among 
workers  that  the  two  wrists  are  so  nearly  uniform  in  development  that  one 
alone  may  be  used  in  determining  skeletal  age. 


OTHER  POSSIBLE  MEASURES  OF  PHYSICAL  MATURITY 


While  manifestations  of  puberty  and  skeletal  development  are  the 
measures  of  physical  age  most  generally  used,  others  have  been  suggested 
and  accepted  by  some.  Body  size,  for  example,  and  particularly  stature,  is 
often  regarded  as  an  indication  of  physical  maturity.  Practically  speaking, 
a  child  tall  for  his  age  can  usually,  with  some  degree  of  accuracy,  be  re¬ 
garded  as  more  mature  physically  than  his  playmates  of  the  same  age  who 
are  smaller.  Actually,  however,  such  a  rough  criterion  can  amount  to  little 
more  than  a  guess  unless  previous  heights  of  the  child  are  known  at  spe¬ 
cified  ages.  If  this  information  is  available,  the  relation  of  present  height  to 
eventual  mature  height  can  be  calculated  on  the  basis  of  previous  trends  in 
height  growth  (see  size  as  a  factor  in  growth,  p.  82).  Physical  age  may  then 
be  estimated  on  the  basis  of  the  relationship  of  present  height  to  pre¬ 
dicted  height  for  age,  and  the  relation  is  expressed  as  a  per  cent.  Nicolson 
and  Hanley  have  shown  that  in  both  boys  and  girls,  the  age  at  reaching 
90  per  cent  of  mature  height  is  the  best  single  measure  of  physical  ma¬ 
turity. 

Another  phenomenon,  associated  with  physical  growth,  is  tooth  erup¬ 
tion.  It  has  not  thus  far  been  used  as  a  measure  of  maturation  but  it  has 
been  frequently  suggested  as  a  possibility,  and  there  seems  no  good  reason 
why  it  should  not  have  consideration.  Robinow  and  co-workers  from  the 
Pels  Research  Institute;  Sontag  and  Reynolds  from  the  same  laboratory; 
Hurme  of  the  Forsythe  Dental  Clinic;  Schour  and  Massler  of  the  Univer¬ 
sity  of  Illinois,  and  others  have  developed  tables  showing  ages  in  months 
in  which  deciduous  and  permanent  teeth  erupt  in  healthy  boys  and  girls. 
A  measure  of  tooth  age  could  readily  be  obtained  from  such  data.  Tooth 
age  would  have  its  main  application  in  the  pre-pubertal  years.  This  mig  t 
have  special  interest  because  there  is  little  distinction  between  the  growth 
patterns  of  the  sexes  in  those  years. 


PRACTICAL  SIGNIFICANCE  OF  PHYSICAL  AGE 

Tudged  by  the  measures  which  have  been  described,  children  of  a  given 
chronological  age  vary  greatly  in  their  physical  age.  What  is  the  practical 
fpphcation  of  this  Jdfng  /handling  children?  What  does  advanced  or 
retarded  physical  age  mean  in  terms  of  maturity  in  other  respects.  As  a 
Sn  pointed  out,  greater  body  size  and  strength  usually  accompany  early 
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physical  maturity  and  in  the  main  more  mature  interests,  outlook,  and 
capabilities  go  hand  in  hand  with  accelerated  physical  development. 
Baldwin,  Crampton,  and  others  have  suggested  that  schools  take  into 
consideration  stage  of  maturity  in  the  grade  placement  of  children  so  that 
physically  mature  children  can  associate  with  other  children  of  the  same 
degree  of  maturity,  regardless  of  chronological  age.  They  believe,  further, 
that  more  mature  children  have  the  strength  and  vitality  to  make  rapid 
progress  in  school  and  should  be  allowed  to  proceed  through  the  grades  as 
fast  as  their  ability  permits.  On  the  other  hand,  they  believe  that  imma¬ 
ture  children  should  not  be  hurried  through  school  even  though  they  pos¬ 
sess  superior  mental  ability. 

While  just  such  a  plan  is  not  commonly  in  operation,  most  modern 
schools  now  recognize  the  need  for  enriching  the  curriculum  for  children 
who  have  the  mental  and  physical  capacity  to  do  more  than  can  average 
children  in  their  grades.  In  many  cases  this  entails  extending  privileges 
usually  reserved  for  older  children  and  serves  as  a  substitute  measure  for 
promotion  to  an  upper  class.  Such  privileges  include  adding  extra  subjects, 
more  library  and  other  investigational  work,  and  more  outside  activities. 

What  relation,  if  any,  does  the  nutritional  status  of  children  bear  to  the 
maturing  process.J  It  is  well  known  that  certain  manifestations  of  physical 
age  such  as  the  rate  of  deposition  of  calcium  salts  in  the  skeleton,  and 
body  size,  can  be  influenced  by  nutrition.  It  is  possible  that  there  are 
others.  It  would  seem  probable  therefore  that  physical  and  chronological 
ages  would  more  closely  correspond  if  good  nutrition  could  be  secured  and 


maintained  throughout  childhood.  Evidence  of  increased  rate  of  growth 
in  height  and  weight  and  other  body  dimensions  as  a  result  of  improved 
nutrition  have  been  cited  in  chapter  vi  and  elsewhere  in  this  text.  Abbott, 
Spies,  MacNair,  and  their  co-workers,  as  well  as  others,  have  shown  in 
several  studies  that  rate  of  bone  calcification  is  influenced  by  the  diet  of 
the  child.  Improvement  was  achieved  in  various  ways:  (1)  by  providing 
children  with  better  school  lunches,  (2)  by  supplementing  their  regular 
die  s  with  milk,  (3)  with  vitamin  I)  milk,  or  (4)  with  cod  liver  oil  All 
children  receiving  the  improved  diets  showed  greater  progress  in  skeletal 
development  than  did  the  controls. 

I  he  Spies  group  increased  the  mean  rate  of  skeletal  maturation  of  chil- 
ren  suffering  nutritional  failure  and  retarded  growth  by  80  per  cent  dur 
mg  a  six-month  period  in  which  each  child  received  a  dietary  supplement 
d, y  milk  sollds  equivalent  in  protein  value  to  twelve  ciuar'ts  of  mill- 
week  Maciqair,  supplementing  the  institution  diets  of  two  groups  of  chiT 
dren  for  a  calendar  year-one  group  with  one  pint  of  evaded  milk 
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dail}  for  each  child,  the  other  with  a  dessert  spoon  of  cod  liver  oil — found 
that  children  with  the  supplements  made  better  skeletal  gains  than  the 
controls.  \\  hen  the  authors  combined  data  for  the  two  groups,  they  found 
that  the  controls  as  a  unit  gained  85  per  cent  and  the  experimental  group 
113  per  cent  of  their  expected  quotas. 
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CHAPTER  IV 


How  Do  You  Know  When  a  Child  Is 
Growing  Normally  ? 


The  previous  chapter  has  indicated  that  a  child  s  rate  of  growth  and 
his  final  attainment  of  growth  are  peculiar  to  himself.  It  has  also 
shown  that  individual  lines  of  growth  follow  a  general  growth  pattern 
common  to  all  children.  Successive  measurements  of  a  child  may  be  com¬ 
pared  with  his  own  previous  record  or  with  growth  norms  developed  from 
measurements  of  healthy  children  of  the  same  age  and  build.  The  purpose 
of  the  latter  comparison,  in  group  use,  is  to  single  out  for  special  attention 
those  children  who,  over  a  period  of  time,  deviate  consistently  from  what 
appears  to  be  a  normal  course  of  human  growth.  Therefore,  as  an  objective 
screening  device,  growth  norms  have  an  important  place  in  nutrition  pro¬ 
grams,  providing  the  norms  themselves  are  soundly  developed  and  the 
findings  based  on  their  use  are  properly  interpreted.  It  is  pertinent  there¬ 
fore  to  analyze  the  different  devices  which  purport  to  perform  these  tasks, 
to  discover  on  what  principles  they  operate  and  what  useful  purpose  they 
serve.  After  a  brief  word  about  norms  in  general,  special  consideration  will 
be  given  to  certain  tables  and  graphic  devices  which  now,  or  in  the  recent 
past,  have  been  used  as  norms  by  workers  in  the  health  and  nutrition  field. 

In  general,  growth  norms  seek  to  answer  two  questions:  (1)  How  much 
has  a  child  grown  at  a  given  age,  that  is  to  say,  what  growth  distance  has 
he  traveled  in  a  given  period  of  time?  and  (2)  How  fast  has  he  grown,  or  at 
what  growth  speed  has  he  traveled?  The  former  are  called  “distance” 
norms,  the  latter  are  known  as  “velocity”  norms. 

\  elocity  norms  which  serve  in  measuring  rate  of  growth  are  few  in 
number  and  for  the  most  part  are  for  limited  age  periods  because  of  the 
difficulty  of  developing  such  norms.  They  must  be  based  solely  on  longi¬ 
tudinal  studies  and  they  must  give  not  only  average  annual  increments 
Ut  also  their  variability.  This  involves  measuring  the  same  children  two 
or  more  times  annually  for  the  age  span  covered  by  the  norms 

“Distance”  norms,  which  merely  measure  amount  of  growth  in  a  given 
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period,  are  those  in  common  use.  They  may  be  based  on  longitudinal 
studies,  on  cross-sectional  studies  or  on  mixed  longitudinal  studies  treated 
as  though  they  were  cross-sectional.  The  norms  to  be  considered  here  are 
chiefly  of  the  distance  type. 

The  development  of  norms  in  the  form  of  charts  or  other  graphic  de- 
\  ices  has  challenged  research  workers  in  the  field  of  growth  for  many 
3^  ears.  As  soon  as  mass  growth  studies  were  under  way,  body  measure¬ 
ments  of  children  were  accumulated  and,  eventually,  assembled  by  age 
and  sex  of  subjects  into  tables  which  provided  the  first  growth  norms. 
Norms  of  various  types  have  been  brought  forth  periodically  from  that 
time  (about  1870)  until  the  present.  Devices  which  are  simple  to  operate 
as  well  as  graphic  and  accurate  have  been  particularly  sought  because  of 
the  importance  of  using  them  on  a  large  scale  with  masses  of  children  in 
school  and  community  health  and  nutrition  programs.  The  devices  de¬ 
scribed  below  purport  to  satisfy  these  needs:  the  Baldwin-Wood  weight- 
height-age  tables,  the  Wetzel  grid,  the  Stuart-Meredith  growth  norms, 
and  the  Meredith  physical  growth  record.  Each  of  these  represents  a 
different  approach  to  the  same  problem— that  of  evaluating  the  growth 
progress  of  children. 

BALDWIN-WOOD  WEIGHT-HEIGHT-AGE  TABLES— 1923 

The  Baldwin-Wood  weight-height-age  tables  for  boys  and  for  girls  of 
school  age  were  published,  in  the  form  presently  known,  in  1923.  Other 
norms  of  the  same  general  type  were  available  at  that  time  and  many  have 
been  introduced  since.  But  no  others  were  as  complete  or  so  universally 
accepted.  They  were  used  in  almost  every  school  in  the  land  where  chil¬ 
dren  were  weighed  and  measured  regularly. 

The  tables  were  based  on  the  records  of  74,000  boys  and  55,000  girls. 
Of  these  gross  figures  there  were  included  24,000  measurements  for  boys 
and  1 2,01 2  measurements  for  girls  who  were  presumably  healthy  and  upon 
whom  5  to  14  consecutive  measurements  were  made,  nearly  all  of  them  at 
yearly  intervals.  Trained  examiners  took  the  measurements,  which  were 
made  on  nude  children.  In  order  to  extend  the  range  of  the  tables  to  in¬ 
clude  the  weights  of  children  who  were  taller  or  shorter  than  those  in  these 
groups,  estimated  weights,  shown  on  the  tables  as  starred  figures,  were 
added  to  the  tables.  According  to  Baldwin:  “All  the  other  weights  repre¬ 
sent  averages  for  each  inch  in  height  and  age  of  the  children  observed  in 

this  study.” 

For  three  decades  there  has  been  controversy  regarding  the  use  ol 
growth  criteria  for  assessing  nutritional  status.  And  because  the  points  of 
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the  debate  are  as  pertinent  today  as  when  they  were  first  raised,  it  seems 
desirable  to  outline  the  chief  events  which  have  led  to  present  views  on  the 
subject.  From  the  first,  norms  such  as  those  of  Baldwin-Wood  were  used 
in  schools  and  health  centers  to  classify  children  into  nutrition  groups  on 
the  basis  of  deviation  from  average  weight  for  height  at  individual  obser¬ 
vations.  Emerson,  who  was  the  first  in  this  country  to  undertake  extensive 
nutrition  work  with  children,  developed  the  following  widely  used  clas¬ 
sifications: 


I.  7  per  cent  or  more  below  average  weight  for  height  malnourished 
II.  Under  average  but  less  than  7  per  cent— borderline 

III.  Average  to  20  per  cent  above — normal  (about  10  per  cent  considered  ideal) 

IV.  20  per  cent  or  more  above  average — overweight 


Children  were  told  that  they  were  “underweight,”  “overweight,”  or  “nor¬ 
mal”  on  this  basis  and  parents  were  notified  of  the  nutrition  group  in 
which  their  children  were  classified.  Charts  were  made  showing  the  child’s 
actual  weight  and  his  expected  weight;  his  curve  of  growth  was  plotted 
from  month  to  month;  and  a  child  was  encouraged  by  these  and  other 
means  to  strive  to  attain  his  “normal’’  weight.  In  short,  the  health  pro¬ 
gram  in  many  schools  proceeded  on  the  assumption  that  complete  re¬ 
liance  could  be  placed  on  weight  criteria  as  a  means  of  assessing  nutritive 
condition. 

In  Emerson’s  own  work,  children  in  Groups  I  and  IV  were  considered  in 
need  of  nutritional  care  and  were  medically  examined  to  discover  the  clini¬ 
cal  defects  that  might  be  responsible  for  their  condition.  Eollowing  the  cor¬ 
rection  of  defects  the  children  were  enrolled  in  special  classes  for  nutri¬ 
tional  guidance.  The  plan  had  some  favorable  aspects.  Its  weakness  lay  in 
the  absolute  reliance  placed  on  variations  from  “normal”  weight  as  a 
means  of  classifying  the  children  with  respect  to  nutriture.  Apparently  no 
effort  was  made  to  discover  the  clinical  signs  of  malnutrition  in  Groups  II 
and  III. 


Holt,  Wood,  and  other  workers  adopted  somewhat  the  same  classifica¬ 
tion  as  Emerson  but  considered  a  10  per  cent  deviation  below  the  average 
as  a  more  practicable  margin.  Some  workers  favored  a  variation  in  the 
percentage  deviation  for  the  different  ages,  for  example,  as  low  as  6  per  cent 
under  ten  years  of  age  and  as  much  as  15  per  cent  in  the  adolescent  period. 
Such  variations  were  regarded  as  desirable  by  many,  yet  no  range  of  per¬ 
centages  for  different  ages  was  ever  generally  agreed  upon. 

A  basic  objection  to  weight-height-age  tables,  concerned  the  concept  of 
weight  as  the  criterion  for  assessing  nutritional  status.  From  the  beginning 
oi  the  movement  there  were  many  who  doubted  the  possibility  of  judging 
so  complicated  a  process  as  nutrition  by  so  simple  a  rule-of-thumb  method 
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as  weight  for  height.  The  weaknesses  of  the  tables  were  borne  out  in  school 
programs  where  children,  of  the  slender  small-boned  type,  but  well  nour¬ 
ished,  were  declared  malnourished  because  their  weights  failed  to  measure 
up  to  the  average.  On  the  other  hand,  there  were  those  of  the  flabby  type, 
in  poor  nutritional  condition,  whose  weight  put  them  in  the  “well-nour¬ 
ished  class.  Critics  of  the  plan  were  right  in  pointing  out  that  the  harm 
was  not  in  singling  out  for  attention  the  first  group  who  could  undoubt¬ 
edly  benefit  from  a  few  more  pounds,  but  in  missing  the  second  who  were 
more  in  need  of  help. 

Dissatisfaction  with  weight  as  a  means  of  judging  nutrition  which  had 
been  gradually  growing  out  of  such  informal  observations  was  soon 
strengthened  through  a  number  of  nutrition  studies  bearing  on  this  point. 
The  first  were  two  studies  conducted  by  Roberts  for  the  United  States 
Children’s  Bureau — one  of  6,000  preschool  children  in  Gary,  Indiana;  the 
other  of  256  children  in  a  rural  section  of  Kentucky.  In  the  former  study  a 
comparison  was  made  between  the  grade  of  nutrition,  as  determined  by 
weight  for  height  and  age,  and  the  grade  of  diet  for  each  of  the  3,000  chil¬ 
dren  who  were  medically  examined.  Almost  as  high  a  percentage  of  chil¬ 
dren  (18.3  per  cent)  living  on  the  lowest  types  of  diet,  were  classified  as 
having  the  same  excellent  nutrition  as  those  on  the  best  diets  (20.2  per 
cent).  Assuming  that  diet  bears  a  direct  relation  to  the  state  of  nutritional 
well-being,  it  seems  fair  to  conclude  that  the  findings  are  evidence  of  the 
inadequacy  of  the  weight  standard  for  judging  nutrition  in  this  preschool 
group.  In  the  Kentucky  study  a  physician  determined  the  state  of  nutri¬ 
tion  during  the  medical  examination.  The  weight  as  judged  by  appearance 
was  one  factor  in  the  decision.  By  this  method  40  per  cent  of  the  children 
were  judged  to  have  poor  nutrition,  whereas  only  26  per  cent  would  have 
been  so  judged  by  the  weight  standard.  Using  the  weight  standard  alone 
would  thus  have  missed  35  per  cent  of  the  ones  obviously  in  need  of  nutri¬ 
tional  care. 

Two  other  studies  were  undertaken  soon  after  for  the  express  purpose  of 
testing  the  weight  standard  in  grading  nutrition.  One  was  carried  on  by 
Dublin  and  Gebhart  on  4,047  Italian  children  in  New  York  City,  the  other 
by  Clark,  of  the  United  States  Public  Health  Service,  on  9,973  native-born 
white  children,  six  to  sixteen  years  of  age,  from  eastern  and  southeastern 
states.  In  both  studies  the  children  were  examined  by  a  physician  and 
given  a  nutrition  rating  on  the  basis  of  the  whole  child.  They  were  likewise 
weighed  and  measured  and  classified  as  satisfactory  or  unsatisfactory  in 
nutrition  on  the  basis  of  weight  “standards,”  and  the  results  of  the  two 
methods  were  then  compared.  The  physician’s  diagnosis  was  assumed  to  be 
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the  correct  one,  and  the  validity  of  the  weight  standards  was  determined  by 
the  degree  of  its  agreement  therewith.  In  both  investigations  there  was 
found  to  be  marked  disagreement  between  the  methods.  In  the  Italian 
study,  34  per  cent  of  the  children  were  judged  malnourished  by  the  physi¬ 
cian,  while  only  6.2  per  cent  were  so  classed  by  being  10  per  cent  or  moie 
below  the  average  weight.  In  the  Clark  study  over  half  of  the  children 
judged  malnourished  by  the  physician  would  have  passed  as  well  nour¬ 
ished  by  the  weight  method.  Clark  concluded  that  any  method  which 
misses  more  than  half  of  the  children  who  are  in  need  of  nutritional  care 
cannot  be  regarded  as  an  entirely  safe  index  of  nutrition. 

These  studies  seemed  to  afford  convincing  evidence  that  weight  for 
height  and  age  was  not  alone  an  adequate  index  of  nutrition,  though  it 
still  appeared  to  be  a  valuable  aid  in  selecting  the  most  undernourished 
children.  As  a  matter  of  fact,  this  is  all  that  had  been  claimed  for  it  by 
Baldwin  himself  and  many  of  the  leaders  who  had  advocated  it  as  the  best 
single  standard.  They  had  merely  stated  that  children  who  are  a  certain 
percentage  below  the  average  weight  for  height  and  age  are  almost  cer¬ 
tainly  malnourished;  no  claims  were  made  for  the  remainder.  In  popular 
use,  however,  it  had  been  generally  assumed  that  the  converse  was  also 
true — that  children  not  underweight  to  this  extent  must  be  well  nourished. 
The  error  of  this  assumption  is  indicated  by  the  foregoing  findings. 

Another  criticism  of  the  weight-height-age  tables  relates  to  the  develop¬ 
ment  of  the  tables  themselves.  As  indicated  above,  the  weight  figures  on 
the  tables  were  the  result  of  averaging  the  weights  of  all  the  girls  and  boys 
of  a  given  height  at  a  given  age.  This  system  gives  the  impression  that 
there  is  a  single  ideal  weight  for  individuals  of  the  same  age,  sex,  and 
height.  In  etfect  deviations  from  the  average,  allowed  by  various  workers, 
provided  zones  rather  than  lines.  But  there  was  never  general  agreement 

on  the  amount  ol  deviation  desirable,  and  the  average  was  still  interpreted 
as  the  goal. 

I  he  fact  that  the  Baldwin-Wood  tables  are  weighted  with  measures  of 
children  of  a  previous  generation  raises  another  objection  to  their  use  as 
norms  at  the  present  time.  As  has  been  shown  in  the  previous  chapter, 
comparative  studies  indicate  that  children  have  grown  steadily  taller  and 
heavier  through  the  years.  Meredith  has  said  recently  that,  in  light  of 
these  tacts,  it  is  inappropriate  to  evaluate  present-day  children  with 
norms  based  on  data  collected  earlier  than  1930. 

U  hat  has  been  said  of  the  Baldwin-Wood  tables  applies  to  others  devel- 
childrcn  US  81  y’  "ldUding  the  Woodbury  tables  for  preschool 
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The  work  of  Franzen,  of  the  American  Child  Health  Association,  cast 
still  further  doubt  on  the  value  of  weight  for  height  as  a  method  of  judging 
nutrition.  He  challenged  the  value  of  weight  in  relation  to  any  skeletal 


measurements  and  pointed  the  way  to  the  development  of  methods  by 
which  the  amount  of  fat  and  muscle  in  relation  to  the  size  of  the  skeleton 
could  be  measured  directly.  The  Franzen  method  will  not  be  described 


here  because  it  was  not  fully  developed  for  practical  use.  It  is,  however,  of 
interest  historically,  and  references  to  it  are  therefore  included  at  the 
close  of  this  chapter.  It  is  sufficient  to  say  here  that  Franzen  tested  twelve 
measures,  including  height,  weight,  chest  depth,  chest  and  hip  width,  and 
calf  girth.  He  was  able  to  demonstrate  that  his  method  was  valid  in  that  it 
included  measures  and  showed  relationships  that  physicians  considered 
important  in  judging  nutriture. 


THE  WETZEL  GRID— 1941 

The  next  major  development  in  growth  norms  for  children  was  the 
work  of  Dr.  Norman  C.  Wetzel,  a  pediatrician  of  Cleveland,  Ohio.  In  1941 
he  announced  the  availability  of  a  “grid”  designed  to  obtain  evidence 
from  height  and  weight,  used  together,  as  to  two  distinct  attributes  of  a 
child — the  character  of  his  physique  or  body  build,  and  the  rate  or  stage  of 
his  physical  development  (Chart  12).1  Wetzel  proposed  that  a  child’s  grid 
is  not  merely  a  record  of  his  growth,  as  reflected  by  weight  and  height,  but 
is  a  month-to-month  visual  demonstration  of  whether  growth  is  or  is  not 
progressing  satisfactorily,  and  the  extent  to  which  that  is  so. 

The  grid  was  the  outgrowth  of  Wetzel’s  idea  that  physical  growth  is  a 
form  of  motion.  Heretofore  most  of  the  studies  of  growth  had  dealt  mainly 
with  the  determination  of  changes  in  weight  and  height  and  the  statistical 
analyses  of  those  values.  Wetzel  believed  there  was  little  to  be  learned 
from  more  studies  of  this  type.  It  was  his  theory  that  growth  in  its  most 
general  aspects  is  in  reality  a  mode  of  motion  akin  to,  and  fully  analogous 
with,  purely  physical  effects  of  simple  mechanical  motion.  The  behavior  of 
growth,  he  believed,  could  profitably  be  analyzed  with  mechanical  types  of 
motion  in  mind.  Proceeding  on  that  theory,  he  considered  kinematics, 
dynamics,  and  energetics  of  growth.  Briefly,  kinematics  embodies  quan¬ 
tity  of  growth;  dynamics  involves  agents  that  motivate  and  contro 
growth;  and  energetics  is  concerned  with  the  work  ol  growth— energy 
supply,  demand,  and  utilization.  Applying  the  laws  of  physics  and  devel¬ 
oping  mathematical  formulas  to  interpret  those  laws  in  terms  of  growth, 

i  “Physical  Fitness  in  Terms  of  Physique,  Development  and  Basal  Metabolism,”  Jour. 
Anier.  Medical  Assoc.,  116:12  (March  22,  1941),  1187-95. 
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W  etzel  developed  the  grid.2  The  origin  of  the  grid  therefore  differs  from 
that  of  norms  developed  before  or  since.  The  actual  growth  records  of  chil¬ 
dren  were  used  to  test  the  giid  formula  rather  than  in  its  development. 

d  he  W  etzel  grid  consists  of  three  interconnected  panels,  as  shown  in 
Chart  12.  These  panels,  left  to  right,  are  referred  to  as  the  grid  panel,  the 
auxodrome  panel,  and  the  energy  panel.  On  the  first  or  grid  panel,  the 
direction  of  a  child’s  development  is  indicated.  When  his  weight  is  plotted 
against  his  height  he  is  located  in  the  channel  system  which  places  him 
(1)  with  respect  to  body  build,  (2)  with  respect  to  body  size  (develop¬ 
mental  level),  and  (3)  with  respect  to  trend  or  direction  of  his  develop¬ 
ment.  Weight  is  plotted  from  the  vertical  scale,  and  height  from  the  hori¬ 
zontal  scale.  (Chronological  age  is  not  considered  at  this  point.)  A  series  of 
physique  channels  lie  along  this  panel  obliquely,  each  designated  by  a 
letter.  The  left  upper  channels  represent  children  of  heavy,  stocky  build 
A4A3A2;  the  middle  channels,  children  of  more  nearly  average  build — 
AiMiBij  and  the  lower  right  channels,  thinner,  lighter  children — BoB3B4. 
The  curve  connecting  the  dots,  representing  repeated  measurements  of  a 
child,  tends  normally  to  follow  one  or  another  of  the  channels  fairly  con¬ 
sistently,  the  particular  one  depending  upon  the  child’s  physique  or  build. 
It  is  WTetzel’s  belief,  based  on  his  study  of  the  basic  factors  of  growth,  that 
this  consistency  is  due  to  the  fact  that,  normally,  physique  changes  little 
during  the  years  five  to  eighteen,  the  period  covered  by  the  grid. 

A  major  purpose  of  the  grid  panel  is  to  recognize  those  children  wrho 
move  out  of  their  appropriate  channels.  Constancy  in  one  channel  is  pre¬ 
sumed  to  indicate  that  body  build  is  the  predominant  factor  whereas 
change  of  channel  is  strongly  indicative  that  an  unfavorable  nutritional  or 
health  factor  is  responsible.  The  physician  is  expected  to  determine  the 
factors  accounting  for  unusual  channel  position  and  to  prescribe  proce¬ 
dures  which  will  lead  to  the  return  of  the  curve  to  the  appropriate  channel. 

The  second  feature  of  the  first  or  grid  panel  is  the  numbered  “develop¬ 
mental  lines”  which  cross  the  channel  lines  at  intervals.  These  numbered 
lines  represent  developmental  progress.  Hence,  the  developmental  line 
reached  by  an  individual’s  growth  curve  represents  his  developmental 
level.  In  order  to  consider  this  developmental  level  in  relation  to  chrono¬ 
logical  age,  the  second  or  auxodrome  panel  provides  for  plotting  the  devel¬ 
opmental  level  from  the  vertical  scale  and  the  age  level  from  the  horizontal 

scale 

Thus,  on  the  auxodrome  panel,  the  speed  of  development  is  determined 
by  showing  the  relation  between  size  and  age.  (The  word  “auxodrome” 

2  “Growth,”  Medical  Physics,  1  (Chicago:  Yearbook  Pub.,  Inc.,  1944),  513. 
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is  derived  from  two  Greek  words  meaning  “to  grow”  and  “a  course  ) 
Successive  observations  indicate  how  far  a  child  has  traveled  along  the 
channel  system  and  it  identifies  the  particular  auxodrome  a  child  is  m  at 
the  moment.  The  background  of  this  graph  shows  curves  (solid  lines  for 
boys  dotted  lines  for  girls)  which  represent  various  percentiles  in  the 
normal  distribution  of  “auxodromes.”  Thus,  a  child’s  development  level 
may  be  recognized  as  high  or  low  in  the  normal  distribution  for  his  age. 
This  is  especially  helpful  when  the  rate  of  his  development  varies  from  the 
normal.  The  67  per  cent  auxodrome  (center)  is  taken  as  the  standard  of 
reference  for  determining  whether  a  child  is  on  an  advanced,  a  normal,  or  a 
retarded  schedule  of  development  with  respect  to  the  general  population 
of  children.  Roughly,  the  left  upper  channels  represent  children  of  su¬ 
perior  development  for  age;  the  middle  channels,  around  the  67th  per¬ 
centile,  children  of  near-average  development;  and  the  lower  right  chan¬ 
nels,  those  who  are  underdeveloped  for  age.  Several  methods  are  sug¬ 
gested  by  the  author  for  using  the  auxodrome  to  determine  more  exactly  a 


child’s  physical  advancement. 

The  third  or  energy  panel  which  consists  of  two  perpendicular  columns 
at  the  extreme  right  of  the  grid  has  to  do  with  energy  relations,  basal  heat 
production  and  fuel  requirements  for  boys  and  for  girls.  The  “level  lines” 
which  originate  as  the  cross-graduations  of  the  grid  panel  are  simply  ex¬ 
tended  through  the  auxodrome  panel  and  ultimately  are  aligned  with  the 
energy  panel.  The  energy  panel  indicates  basal  heat  production  in  calories 
per  day  normally  expected  for  a  boy  or  girl,  respectively,  at  any  given 
level  no  matter  in  which  channel  he  or  she  may  happen  to  be.  Total  daily 
fuel  requirements  are  proposed  as  twice  the  basal  values. 

A  vital  question  involved  in  the  practical  use  of  the  grid  is  the  deter¬ 
mination  of  par  or  “normal”  for  any  individual  child.  How  can  one  be  cer¬ 
tain  that  a  child’s  channel  position  is  the  one  which  is  normal  for  him? 
When  a  child  is  measured  for  the  first  time  and  when  the  first  points  are 
plotted  on  the  grid  and  auxodrome  panels,  it  is  obviously  not  possible  to 
decide  positively  whether  the  results  represent  par  or  not.  Each  successive 
observation  increases  the  value  of  the  first  observation.  Wetzel  proposes 
that  any  child  whose  points  plot  in  B2  channel  and  below  in  the  grid  panel 
and  below  67  per  cent  on  the  auxodrome  panel  should  be  the  subject  of 
study.  He  should  have  not  only  clinical  and  laboratory  examinations  but 
Ins  environment  should  be  carefully  investigated.  If  all  tests  prove  that 
the  child  is  well  even  though  thin  and  if  his  curves  continue  to  follow  con¬ 
sistently  the  same  channel  lines,  it  may  be  assumed  that  they  are  par  for 
him.  K 
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Obviously  growth  is  not  a  static  entity  but  is  rather,  in  the  words  of 
\\  etzel,  a  form  of  motion.  The  test  of  growth  quality,  therefore,  depends  not 
on  a  child’s  actual  size  and  shape,  as  such,  at  any  given  time,  but  on  what 
is  happening  to  that  size  and  shape.  Successive  observations,  at  stated  in¬ 
tervals,  supply  that  information.  It  is  thus  that  examination  of  a  child’s 
grid  record  for  a  school  year,  or  longer,  gives  a  picture  of  the  quality  of  the 
child’s  growth  during  that  period.  To  test  their  validity,  Wetzel  compared 
grid  ratings  of  large  numbers  of  children  with  physicians’  estimates  of 
physical  fitness.  He  found  87.5  per  cent  agreement  when  children  of  all 
physiques  were  considered  and  94  per  cent  agreement  when  the  B2  or 
“fair  group  were  excluded.  These  are  the  children  on  whom  physicians 
themselves  find  it  difficult  to  agree. 

Growth  failure  is  indicated  when  any  child  shows  consistent  departure 
from  his  established  grid  channel  or  from  his  auxodrome  or  both.  The 
existence  of  failure  will  be  easily  recognized  when  the  trend  of  a  child’s 
channel  curve  or  auxodrome  no  longer  follows  the  pattern  of  his  neighbor¬ 
ing  standard.  Succeeding  observations,  at  intervals  of  a  month  or  two, 
will  soon  decide  if  the  original  departure  gave  the  first  indication  that  an 
unsatisfactory  course  of  development  was  in  the  making — a  course  due 
either  to  simple  nutritive  failure  or  to  some  specific  disease  condition. 

The  grid  just  described,  now  known  as  the  “big”  grid,  and  designed  for 
children  of  school  age,  was  followed  in  1946  by  the  “baby”  grid.  The  latter, 
also  developed  by  Wetzel,  was  designed  for  infants  and  preschool  children. 
The  principles  and  general  method  of  operation  and  use  of  the  two  grids 
are  the  same. 

The  Wetzel  grid  was  introduced  at  a  time  when  the  application  of  the 
Baldwin-Wood  norms  was  being  questioned.  The  grid  was  hailed  as  the 
answer  to  a  need  for  an  objective  device  that  did  not  utilize  a  single  ideal 
figure  for  weight.  Some  students  of  growth  have  criticized  it  as  claiming 
too  much  for  a  norm  which  is  based  alone  on  height  and  weight.  It  is 
pointed  out,  for  example,  that  more  than  a  child’s  height  and  weight  are 
required  before  his  grid  position  can  be  explained  with  certainty.  His 
position  in  a  lower  right  channel  may  mean  that  he  is  well  nourished, 
though  of  slender  build,  or  it  may  mean  that  he  is  chronically  under¬ 
nourished.  No  measures  of  subcutaneous  tissue  or  muscle  development  are 
included  to  serve  as  guides  in  settling  this  question.  The  physician,  there¬ 
fore,  the  critics  point  out,  has  the  responsibility  of  appraising,  clinically, 
the  child’s  nutriture  before  he  can  interpret  the  grid  record. 

Some  workers  have  regarded  the  grid  as  too  complicated  for  untrained 
observers  to  use.  However,  published  reports  give  evidence  that  the  grid 
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has  increasing  acceptance  in  this  country  and  abroad.  Physicians  and 
others  have  found  it  effective  as  a  screening  device,  to  indicate  the  need  or 
medical  examination,  and  reports  of  its  use  in  schools  and  health  centers 
have  served  to  dispel  the  fear  that  it  is  unduly  difficult  for  laymen  to  use 
The  record  traced  on  the  grid  (Chart  12)  is  based  on  the  actual  weigh 
and  height  measurements  of  a  child.  The  growth  history  of  this  child  and 
the  method  of  developing  a  grid  record  are  described  in  chapter  xi  where 
various  growth  norms  are  considered  for  use  in  school  nutrition  programs. 


STUART-MEREDITH  GROWTH  NORMS— 1946 
Stuart  and  Meredith  collaborated  in  the  development  of  growth  norms 
for  boys  and  for  girls  after  a  long  history  of  growth  research  conducted  and 
published  individually  and  with  other  investigators.3  The  object  of  their 
joint  effort  was  to  recommend,  for  use  in  school  health  programs,  a  se¬ 
lected  number  of  body  measurements  which  would  most  accurately  re¬ 
flect  the  physical  status  and  development  of  children.  They  believed  that 
height  and  weight  measures  alone  were  not  adequate.  The  purpose  of  the 
selected  measurements  was  to  supplement  the  physician’s  clinical  observa¬ 
tions  as  to  children’s  size,  build,  muscular  development,  and  probable  nu¬ 
tritional  state.  From  a  number  of  measurements  made  on  many  children 
the  authors  selected  five  which  they  had  found  to  be  reliable  indicators  of 
satisfactory  physical  growth.  They  determined  percentile  ranks  for  each 
measure,  at  each  age.  From  these  percentiles,  norm  graphs  were  derived 
for  boys  and  for  girls  from  four  to  eighteen  years  of  age  (Chart  13,  for 
boys). 

The  percentile  ranks  were  based  on  measurements  of  children  living  in 
or  near  Iowa  City,  Iowa.  They  all  attended  the  University  of  Iowa  Labo¬ 
ratory  Schools  during  one  or  more  of  the  years  1930  through  1945.  Their 
parents  were  almost  exclusively  American-born  and  their  grandparents 
were  predominantly  American-born.  Over  90  per  cent  of  the  children  were 
of  northwest  European  ancestry.  Approximately  40  per  cent  of  the  fathers 
were  professional  men;  35  per  cent,  business  proprietors,  managers,  or 
skilled-trade  employees;  15  per  cent  farmers;  and  the  remaining  10  per 
cent  clerks,  carriers,  or  semiskilled  laborers. 

l  or  each  age  and  sex  100  to  200  children  were  measured.  Most  of  them 
had  records  extending  from  three  to  six  years;  some,  upward  of  nine  years; 
a  few  were  examined  only  once.  1  he  percentiles  and  graphs  which  were 

3  H-  C.  Stuart  and  H.  V.  Meredith,  “Use  of  Body  Measurements  in  the  School  Health 
Program:  Part  I.  General  Considerations  and  the  Selection  of  Measurements;  Part  II.  Methods 
o  Be  Followed  in  Taking  and  Interpreting  Measurements  and  Norms  To  Be  Used  ”  Amer 
Jour.  Public  Health,  36  (December,  1946),  1346-86. 


CHART  13 


Stuart-Merkdith  Graphs  for  Plotting  Measurements  of  Boys 

BOYS 
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developed  were  based  on  3,771  measurements  each  for  weight  height, 

<■  rP  Kin  width  and  leg  girth.  In  addition  careful  subjec 
chest  circumference,  hip  width,  ana  itg  gui  ,  ,  .  . 

tive  ratings  were  made  of  the  thickness  of  two  selected  folds  of  skin  and 
subcutaneous  tissue:  (a)  in  the  region  slightly  below  and  a  little  lateral  to 
the  inferior  angle  of  the  left  scapula;  (6)  in  the  region  immediately  above 
the  crest  of  the  left  ilium.  The  selection  of  measurements  was  made  on  the 
basis  of  ones  most  likely  to  lead  to  a  proper  interpretation  of  a  child  s 
physical  characteristics  and  ones  not  technically  difficult  to  obtain.  In  t  e 
interest  of  applying  the  plan  to  average  school  systems  the  number  of 
measurements  was  kept  to  the  minimum  thought  to  be  required.  I  he 
aim  was  to  reveal  over-all  body  size  in  length  and  mass  and  the  relative 
amounts  of  the  three  principal  body  tissues  which  determine  total  mass, 
i.e.,  stockiness  of  the  bony  skeleton,  bulkiness  of  the  musculature,  and 


quantity  of  subcutaneous  tissue. 

Height  was  taken  as  the  most  satisfactory  single  measurement  for  gross 
size  and  rate  of  linear  growth.  Weight  was  chosen  as  the  best  measure  of 
general  mass  and  over-all  rate  of  growth  in  mass.  Hip  width  and  chest 
circumference  were  selected  to  supplement  height  in  evaluating  skeletal 
size  and  build  and  as  a  means  of  better  understanding  body  weight.  The 
circumference  of  the  calf  (leg  girth)  was  taken  to  represent  muscle  size  and 
to  help  determine  its  proportionate  influence  on  body  weight.  Neither 
skeletal  nor  muscle  size  can  be  determined  accurately  except  by  means  of 
X-ray  photographs.  However,  the  authors  point  out,  in  both  cases  useful 
measures  may  be  obtained  if  allowance  is  made  for  unusual  amounts  of 
subcutaneous  fat.  Estimates  of  the  quantity  of  subcutaneous  tissue  were 
added  to  the  list  because  of  its  probable  relation  to  constitutional  factors, 
including  type  of  body  build;  to  growth,  physical  fitness,  and  health;  and 
to  nutritional  state,  resulting  from  dietary  habits. 

The  anthropometric  measurements  for  each  age-sex  group  were  tabu¬ 
lated  in  frequency  distributions  and  percentile  ranks  for  each  series  ob¬ 
tained.  Five  of  these  percentile  ranks  were  selected  to  aid  in  locating  the 
position,  in  an  age-sex  group,  of  any  child  of  corresponding  age  and  sex, 
with  respect  to  height,  weight,  calf  girth,  chest  circumference  or  hip 
width.  These  percentiles  were  the  10th,  25th,  50th,  75th,  and  90th.  The 
percentiles  serve  as  norms  for  relating  the  measurements  of  school  chil¬ 
dren.  They  permit  comparisons  which  reveal  not  only  whether  a  measure¬ 
ment  is  above  or  below  average  but  also  how  unusual  it  is.  The  percentile 
rank  indicates  the  position  which  a  measurement  would  hold  in  any  typi¬ 
cal  series  of  100  children.  Thus  the  10th  percentile  gives  the  value  for  the 
10th  in  any  100;  that  is,  nine  children  of  the  same  sex  and  age  would  be 
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expected  to  be  smaller  in  the  measurement  under  consideration,  while 
ninety  would  be  expected  to  be  larger  than  the  figure  given.  Similarly,  the 
90th  percentile  would  indicate  that  eighty-nine  children  might  be'  ex¬ 
pected  to  be  smaller  than  the  figure  given,  while  ten  would  be  larger.  The 
50th  percentile  represents  the  median  or  mid-position  in  the  customary 
range  and  may  be  used  as  the  average. 

In  addition  the  child’s  position  in  weight  distribution,  for  example,  may 
be  compared  with  his  position  in  height,  chest  circumference,  and  hip 
width.  Such  comparisons  help  to  understand  the  child’s  present  status  but 
they  throw  even  more  light  on  the  quality  of  progress  which  he  is  making 
as  his  past  record  of  measurements  is  studied.  The  authors  consider  it 
desirable  that  attention  be  focused  upon  the  position  of  each  measurement 
in  the  distribution  of  measurements  rather  than  upon  the  relation  of  each 
measurement  to  the  average  alone.  This  tends  to  counteract  the  erroneous 
inference  that  the  average  is  the  standard  all  should  attain  or  that  a  cer¬ 
tain  percentage  deviation  from  the  average  separates  the  normal  and  satis¬ 
factory  from  the  abnormal  or  unsatisfastory. 

By  reference  to  the  percentile  tables  or  charts  (Chart  13)  the  physician 
can  readily  determine  in  what  portion  of  the  distribution  a  child  falls  with 
respect  to  each  measurement  taken.  He  may  then  compare  the  positions 
held  for  the  different  measurements  at  one  time  and  may  note  whether  the 
same  positions  are  maintained  from  one  examination  to  another.  Impor¬ 
tant  also  for  reference  are  the  ratings  or  measurements  of  subcutaneous 
tissue.  Stuart  and  Meredith  have  provided  measurement  (using  calipers) 
and  rating  (using  hand)  equivalents  for  thickness  of  skin  and  subcutane¬ 
ous  tissue  in  two  regions,  above  the  ilium  and  below  the  scapula.  They  are 
presented  as  norms,  developed  from  data  on  the  same  children  used  in 
obtaining  norms  for  the  five  body  measurements.  Taking  into  considera¬ 
tion  all  of  the  measurement  data  before  him,  the  physician  may  evaluate 
them  in  light  of  his  clinical  observations. 

In  the  opinion  of  the  authors  it  is  not  essential,  even  though  desirable, 
for  the  norms  used  to  represent  either  an  “ideal”  population  or  one  strictly 
“identical”  with  that  to  which  they  are  applied.  It  is  more  important,  they 
believe,  that  those  in  charge  know  the  characteristics  of  the  group  used  in 
obtaining  them  and  understand  their  construction  sufficiently  to  utilize 
them  in  an  intelligent  manner.  In  studying  any  school  population  it  is 
well,  after  a  moderately  large  number  of  measurements  have  been 
amassed,  to  distribute  them  and  discover  whether  or  not  they  yield  per¬ 
centiles  systematically  higher  or  lower  than  those  being  used  as  norms. 

The  Stuart-Meredith  norms  are  regarded  as  excellent  tools  for  use  in 
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assessing  the  growth  and  development  of  children,  and  the  interpretation 
of  their  function  by  the  authors  is  well  accepted.  However,  their  use  w 
groups  of  children,  except  in  a  limited  way  in  well-staffed  schools,  cannot 
be  expected  with  the  current  shortages  of  personnel  and  facilities  in  schools 

and  health  centers. 


MEREDITH  PHYSICAL  GROWTH  RECORD— 1949 

In  1949  the  Joint  Committee  on  Health  Problems  of  the  American 
Medical  Association  and  the  National  Education  Association  invited 
Meredith  to  prepare  a  “physical  growth  record”  for  use  in  schools.4  The 
request  was  for  a  method  for  systematically  recording  and  interpreting 
measurements  of  height  and  weight  in  school  children,  one  that  would  lend 
itself  to  wide  distribution  and  to  sound  yet  ready  use  by  any  one  of  the 
various  members  of  a  school  staff  or  a  “one-room  rural  school  teacher. 

The  committee  recognized  the  value  of  the  Stuart-Meredith  norms  just 
described  and  the  importance  of  the  five  body  measurements  proposed.  It 
was  convinced,  however,  that  many  schools  are  not  equipped  to  handle  so 
elaborate  a  plan  and,  in  the  absence  of  a  simplified  substitute,  would  do 
no  measuring  at  all.  The  result  of  the  committee  request  was  a  physical 
growth  record  form,  developed  for  boys  and  for  girls  of  four  to  eighteen 
years,  on  which  an  individual  child’s  growth  record  can  be  charted  in  rela¬ 
tion  to  growth  norms  (Chart  14,  for  girls,  record  to  eleven  years). 

The  data  for  the  physical  growth  record  were  obtained  from  the  same 
Iowa  school  children  used  as  the  basis  for  the  Stuart-Meredith  norms. 
The  records  were  constructed  using  selected  percentile  values  for  height 
and  weight  measurements.  The  values  used  were  the  10th,  30th,  70th,  and 
90th  percentiles  for  height  and  for  weight  at  each  successive  annual  age 
from  four  to  eighteen  years  (Table  8).  These  percentiles  for  each  age 
served  as  the  limits  for  five  normative  zones  for  height  and  five  for  weight. 
For  height  they  are:  “tall,”  “moderately  tall,”  “average,”  “moderately 
short,”  and  “short.”  For  weight  they  are:  “heavy,”  “moderately  heavy,” 
“average,”  “moderately  light,”  and  “light.”  A  child’s  position  in  a  height 
zone  at  any  given  time  is  determined  by  plotting  his  height  against  his 
age,  and  his  weight  zone  is  determined  by  plotting  his  weight  against  his 
age.  A  child  is  “tall”  for  his  age  if  his  height  falls  between  the  90th  and  99th 
percentile  rank,  he  is  short  for  his  age  if  his  height  falls  between  the  1st 
and  10th  percentile  rank;  he  is  “moderately  tall,”  “moderately  short,” 
or  of  average  height  for  his  age  if  his  height  falls  between  the  70th  and 
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CHART  14 

Meredith  Physical  Growth  Record  Form  for  Recording  the 
Growth  of  Girls  in  Height  and  Weight* 

(One-half  of  Age  Range  Shown) 


AGE 


>sy  of  Dr.  H.  V.  Meredith 

.  record  reproduced  on  the  chart  is  based  on  actual  weight  and  height  measurements  of  a  child  provided 
eredith.  Unsatisfactory  weight  gains  may  be  noted  during  one  age  period.  (See  chapter  xi  for  details  on 
and  for  methods  of  using  the  Physical  Growth  Record  in  nutrition  programs.) 
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90th,  the  10th  and  30th,  and  the  30th  and  70th  percentiles,  respectively.  A 
child  is  “heavy”  for  his  age  if  his  weight  falls  between  the  90th  and  99th 
percentile  rank;  he  is  “light”  for  his  age  if  his  weight  falls  between  the  1st 
and  10th  percentile  rank;  he  is  “moderately  heavy,"  “moderately  light," 
or  of  “average”  weight  for  his  age  if  his  weight  falls  between  the  70th  and 
90th,  the  10th  and  30th,  and  the  30th  and  70th  percentiles,  respectively. 

TABLE  8 

Values  Used  in  Construction  of  Physical  Growth  Record  Charts* 


Height  Percentiles 

10 

30 

70 

|  90 

Boys 

(Inches) 

39.0 

40.3 

41.8 

43.0 

41.3 

42.8 

44.5 

46.0 

43.8 

45.5 

47.3 

48.8 

46.2 

47.8 

49.8 

51.4 

48.5 

50.1 

52.2 

53.9 

50.6 

52.2 

54.5 

56.1 

52.5 

54.2 

56.5 

58.0 

54.  1 

55.8 

58.1 

59.8 

55.7 

57.5 

60.0 

62.  1 

57.6 

59.7 

62.6 

65.0 

59.8 

62.3 

65.6 

68.0 

62.2 

64.7 

67.8 

70.0 

64.1 

66.2 

69.0 

71.2 

65.1 

67.0 

69.7 

72.0 

65.5 

67.3 

70.0 

72.2 

Age 

(Years; 


4.  . 

5.  . 

6.  . 

7.  . 

8.  . 
9.  . 

10.  . 
11.  . 
12.  . 

13.  . 

14.  . 

15.  . 

16.  . 

17.  . 

18.  .  . 


4 
5 . 
6 

7. 

8. 
9. 

10. 
11  . 
12. 

13. 

14. 

15. 

16. 

17. 

18. 


Girls 


Weight  Percentiles 


10 


30 


70 


Boys 

(Pounds) 


Girls 


'  By  Dr'  H-V'  M"'di,h'  <«.  Child  Welfare  R«,„ch 


32.6 

36.2 

40.3 

36.3 

40.3 

45 . 6 

40.5 

45.2 

51.2 

45.3 

50.4 

57.4 

50.6 

56.1 

63.7 

55.7 

61.7 

70.2 

60.6 

67.5 

77.0 

66.0 

73.8 

84.0 

71.9 

79.6 

92.4 

77.4 

86.5 

103.8 

86.5 

98.2 

118.3 

99.7 

111.1 

132.2 

111.0 

121.4 

141.6 

117.4 

127.2 

148.1 

120.0 

129.9 

152.2 

90 


44.1 
49.7 
56.4 
64.3 
72.9 

81.1 
89.6 
98.1 

109.0 

122.3 
137.7 
149.6 
158.0 

164.4 
169.0 


42.4 

48.2 

54.2 

61.5 
69.9 

79.1 
89.7 

100.4 

111.5 

124.5 

133.3 

138.1 

141 . 1 

143.3 

144.5 
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In  the  judgment  of  Meredith  the  record  may  be  used  as  follows  to 
determine  a  child’s  status  or  evaluate  his  progress: 

The  zone  in  which  a  child’s  height  point  for  a  given  age  is  located  indicates  his  posi¬ 
tion  with  reference  to  the  heights  of  others  of  like  sex  and  age.  The  same  is  true  of 
weight. 

Normally  a  child’s  weight  and  height  points  fall  in  corresponding  zones.  When  they 
fail  to  fall  in  corresponding  zones  (e.g.  tall  and  heavy,  short  and  light)  he  should  be 
referred  to  the  physician  even  though  there  is  a  possibility  he  is  normally  stocky  or 
normally  slender  in  build.  The  chances  are  that  a  tall  and  light  child  and  a  short  and 
stocky  child  are,  respectively,  under  and  over  weight. 

The  relation  of  an  individual’s  height  and  weight  curves  to  the  appropriate  norma¬ 
tive  curves  gives  information  on  satisfactoriness  of  growth.  Downward  dips,  plateaus, 
or  sharp  upward  turns  indicate  probable  need  of  medical  attention. 

The  adolescent  spurt  in  growth  manifests  itself  in  some  instances  by  the  10th  year 
(girls)  and  the  12th  year  (boys).  In  other  cases  it  is  delayed  3  to  4  years.  As  long  as  the 
height  and  weight  curves  for  an  individual  are  following  a  like  course,  there  is  no  need 
for  concern. 

The  physical  growth  record  thus  furnishes  leads  on  possible  deviations  in 
health  which  serve  to  bring  certain  children  to  the  physician’s  attention; 
the  physician,  in  turn,  utilizes  his  medical  knowledge  to  determine  which 
of  the  possible  interpretations  of  the  record  appears  the  more  sound. 

Meredith  cautions  the  reader  not  to  regard  the  physical  growth  record 
as  a  sufficiently  comprehensive  anthropometric  program  to  meet  all  school 
needs  and  reminds  him  that  for  schools  able  to  carry  a  broader  program 
the  proposal  developed  by  Stuart  and  Meredith,  described  earlier,  is  pref¬ 
erable.  The  record  shown  on  Chart  14  is  based  on  the  actual  weight  and 
height  measurements  of  a  little  girl.  The  growth  history  of  this  child  and 
the  method  of  using  a  physical  growth  record  are  described  in  chapter  xi, 
where  the  record  and  other  growth  norms  are  considered  for  application 


in  school  nutrition  programs. 

PRACTICAL  IMPLICATIONS 

How  may  the  understandings  of  growth  set  forth  in  this  and  the  preced¬ 
ing  chapter  be  applied  to  the  practical  problem  of  determining  nutritional 
status?  Detailed  suggestions  are  reserved  for  chapter  xi.  It  should  be  said 
here,  however,  that  children  may  well  be  weighed  and  measured  regu¬ 
larly  Their  growth  progress  should  be  appraised  by  acceptable  growt 
norms.  A  well-nourished  child  should  grow  and  growth  is  one  gauge  of 
the  normality  of  his  nutriture.  By  the  same  token,  in  case  of  growth  lai  urc 
poor  nutrition  may  be  suspected  as  a  cause.  All  known  methods  shou 
used  to  improve  the  nutritional  condition  of  children  when  growth  fa ds.  If, 
following  nutritional  improvement,  growth  again  proceeds  satisfact  y, 
it  seems  safe  to  assume  that  nutrition  has  been  a  factor  in  causing  growth 


resumption. 
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As  has  been  said  repeatedly  in  the  preceding  pages,  no  one  measure  is 
completely  reliable  as  a  method  of  judging  the  nutriture  of  children.  Each 
of  the  major  methods  which  have  been  considered  clinical,  chemical, 
dietary,  and  growth  assessment — contributes  to  the  total  nutritional  pic¬ 
ture.  Applied  simultaneously  and  with  equal  accuracy  to  groups  of  chil¬ 
dren,  a  co-ordinated  estimate  of  their  nutritional  status  is  obtainable. 
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CHAPTER  V 


Why  Aren’t  Alt  Children  Well  Nourished? 


Up  to  this  point  in  the  text,  consideration  has  been  given  to  the  mani¬ 
festations  of  good  and  poor  nutrition  in  children  and  to  the  vari¬ 
ous  measures  that  may  be  applied  in  assessing  nutritional  status.  It  is  evi¬ 
dent  that  there  are  innumerable  opportunities  for  flaws  to  occur  in  the 
chain  of  events  involved  in  the  nutritive  process  so  that  some  degree  of 
malnutrition  may  easily  be  the  result.  As  was  pointed  out  in  chapter  i, 
flaws  of  three  main  types  may  occur  in  the  steps  of  nourishing  the  body: 
(1)  when  the  diet  fails  to  supply  the  required  nutrients,  (2)  when  there  is 
some  breakdown  in  the  physiological  process  of  transporting  the  nutrients 
to  the  tissues,  and  (3)  when  the  body  fails  to  utilize  the  nutrients.  The 
present  chapter  will  consider  the  first  type  of  flaw  and  subjects  which  re¬ 
late  to  it,  i.e,  insufficient  and  inadequate  food  intake  in  children;  the  more 
obvious  iactors  which  contribute  directly  to  poor  diet;  and  the  underlying 
economic,  social,  and  psychological  factors  which  control  food  habits. 


I  he  central  figure  of  the  following  discussion  is  the  underpar  child, 
whether  he  is  overnourished  or  undernourished,  and  whether  he  is  of  slen¬ 
der  or  of  stocky  build.  The  position  is  often  taken  that  a  thin  child  is  not 
undernourished  it  his  parents  are  slender,  or  a  fat  child  is  not  overnour- 
lshed  if  his  ancestors  were  plump.  Slenderness  and  skinniness  are  not 
synonymous;  neither  are  fatness  and  healthy  development  the  same  thing 
Kven  if  a  child  comes  from  a  family  of  slender  build  it  does  not  follow 
that  he  must  be  malnourished.  Experience  has  shown  repeatedly  that  the 
overly  thin  child,  even  of  obviously  slender  build,  can  be  brought  up  to 
an  excellent  state  of  nutrition. 

Similarly  the  short  child  may  never  be  tall,  for  heredity  sets  the  upper 
unit  which  he  may  attain.  However,  just  what  that  limit  is  cannot  be 
known.  (  hildren  are  growing  taller  from  one  generation  to  the  next  sons 
arc  taller  than  them  fathers,  races  assumed  to  be  naturally  small  have  in- 
crcased  in  size  with  improved  environment.  The  limitations  of  inheritance 
should  be  granted  only  after  every  possible  factor  has  been  adjusted  to 
furnish  excellent  conditions  for  normal  development. 

it  i  such  promise  of  good  nutrition  for  all  children  it  is  pertinent  to  ex- 
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plore  the  reasons  for  differences  in  the  nutriture  of  children  and  particu¬ 
larly  the  causes  of  the  prevalence  of  nutritive  failure.  Food  habits  are  a 
dominant  factor.  But  habits  are  only  the  symbols— the  manifestations— 
of  underlying  influences  and  conditions.  And  food  habits  do  not  always 
follow  a  simple  cause  and  effect  sequence.  They  are  the  outcome  of  a 
myriad  of  circumstances  which  operate  singly  and  together.  These  under¬ 
lying  conditions  include  such  diverse  factors  as  family  eating  practices 
which  have  origins  in  racial,  religious,  sectional,  and  family  beliefs  and 
customs;  emotional  environments  which  are  responsible  for  favorable  or 
unfavorable  attitudes  toward  food  and  eating;  economic  circumstances 
which  control  the  amount  and  kinds  of  food  obtainable;  and  educational 
influences,  which  provide  the  basis  for  judgment  in  developing  food  habits. 

The  hope  for  changing  food  habits  lies  in  recognizing  these  factors, 
studying  the  ways  they  operate,  and  applying  the  findings,  by  various 
methods  and  with  all  the  media  available.  Much  of  the  research  on  food 
habits  in  this  country  was  initiated  or  stimulated  by  the  Food  Habits 
Committee  of  the  National  Research  Council  (p.  253).  The  subject  of  food 
habits  is  treated  at  several  points  in  this  text  as  it  is  involved  in  the  con¬ 
sideration  of  various  aspects  of  child  feeding.  Chapter  vii,  for  example, 
diseusses  the  development  of  good  food  habits  at  the  different  ages  of 
childhood  as  part  of  the  broader  topic  of  what  it  takes  to  make  a  child  well 
nourished.  The  present  chapter  deals  particularly  with  poor  food  habits, 
some  of  their  origins,  and  ways  in  which  they  may  lead  to  poor  nutrition. 

POOR  FOOD  HABITS 

Food  should  not  only  nourish  the  body  but  the  eating  of  it  should  pro¬ 
vide  a  satisfying  emotional  experience.  The  contented,  well-adjusted  child 
usually  accepts  his  food  happily.  A  healthy  child  normally  likes  to  eat  and 
he  eats  until  satisfied  unless  interfering  factors  are  permitted  to  develop. 
Thus  enjoyment  and  sufficiency  are  closely  related,  furthermore,  feeding 
is  not  an  isolated  function.  When  a  child  obviously  relishes  his  food,  he  is 
likely  to  be  happily  adjusted  to  his  environment  and  vice  versa.  Good  food 
practices  are  a  natural  outcome  in  such  a  situation.  If  he  fails  to  eat  well, 
this  may  be  merely  a  symptom  of  a  deep-seated  emotional  disturbance 
which  affects  his  appetite  and  his  entire  outlook  on  food  and  eating.  If  the 
situation  which  causes  the  disturbance  continues,  poor  food  habits  are 

apt  to  be  a  result. 

PSYCHOLOGICAL  PROBLEMS 

Feeding  problems  often  have  their  beginnings  in  early  infancy.  If,  for 
example,  a  baby  is  placed  on  a  rigid  feeding  schedule  which  tails  to  satis  y 
his  physical  needs,  emotional  disturbances  may  arise  which  start  the  first 
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negative  reaction.  A  belligerent  attitude,  associated  with  food,  may  be 
built  up  which  carries  over  into  later  feeding  experiences  (chap.  vii).  The 
preschool  period,  when  rate  of  growth  slows  down  and  calorie  needs  in¬ 
crease  little,  is  a  time  when  feeding  problems  frequently  reach  their  peak, 
although  they  may  have  originated  much  earlier.  “My  child  won  t  eat  ’  is 
the  common  complaint  of  mothers,  and  both  medical  and  popular  litera¬ 
ture  abounds  with  articles  suggesting  the  probable  causes  and  remedies 
for  the  situation.  Studies  made  at  the  University  of  Chicago  indicate  the 
extent  of  this  problem  as  well  as  some  of  the  responsible  factors.  Actual 
observations  were  made  of  children  eating  in  their  own  homes.  A  record 
was  made  of  everything  that  happened  during  at  least  one  meal  in  each 
home — the  foods  served,  the  amounts  and  kinds  of  food  eaten,  the  time 
required,  and  the  adult’s  part  in  the  meal.  By  this  method  there  were  ob¬ 
served:  100  city  children  from  comfortable  or  well-to-do  homes,  50  farm 
children,  and  100  children  from  a  poor  section  of  Chicago. 

The  results  are  highly  suggestive.  In  the  well-to-do  city  group  only  one- 
third  of  the  children  had  normal  reactions  to  their  food.  The  remaining 
two-thirds  showed  varying  degrees  of  reluctance  to  eat,  40  being  of  the 
extreme  type  that  were  coaxed  constantly  during  the  entire  meal  which 
often  dragged  out  to  interminable  lengths.  In  the  other  two  groups  the 
findings  were  more  favorable.  Among  the  country  children  the  results  were 
practically  reversed,  two-thirds  of  the  children  reacted  normally  to  their 
meals  and  one-third  were  reluctant  to  eat.  In  the  poorer  city  section,  86 
of  the  100  children  observed  were  classed  as  hungry  and  14  as  nonhungry, 
only  5  of  whom  were  of  the  extreme  type. 

In  the  foregoing  studies,  psychological  factors  were  undoubtedly  the 
chief  cause  of  feeding  failure  in  the  first  group.  The  diets  of  these  children 
were  superior  in  respect  to  types  of  foods  and  in  meal-spacing.  Their  sleep 
and  outdoor  play  were  sufficient,  and  medical  and  dental  care  were  ade¬ 
quately  provided.  The  psychological  factors,  however,  were  in  favor  of  the 
other  groups,  especially  in  three  important  respects:  these  children  ate 
with  hungry  parents  and  hungry  brothers  and  sisters,  rather  than  alone 

heir  parents  were  occupied  either  in  serving  or  in  eating  their  own  meals 
I  here  was  little  or  no  urging  to  eat;  food  was  put  on  their  plates  as  a  mat- 

°r  ed  for-  The  'og-al  result  was  that  these  economi¬ 

cal^  less  favored  children  were  eager  for  their  food,  while  the  others  had 

veloped  a  negativism-perhaps  long  before  the  current  experience— 
against  the  whole  process  of  eating.  Although  it  was  evident  in  these  three 
,  UC1Cbf  that  Physical  Actors  played  some  part  in  creating  the  eatiim  nrob 
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J  his  conclusion  is  supported  by  the  pioneer  clinical  observations  of 
Aldrich,  who  attacked  the  eating  problem  in  his  pediatric  practice,  from 
the  angle  of  prevention.  Believing  that  oversolicitation  and  urging  on  the 
part  of  parents  were  chiefly  responsible  for  developing  negativism  in  chil¬ 
dren,  he  instructed  parents  never  to  urge  their  children  to  eat,  to  leave 
them  alone  at  meals,  to  teach  them  to  feed  themselves,  to  introduce  new 
foods  gradually,  to  allow  considerable  leeway  in  choice  of  foods,  to  avoid 
emotional  strife  at  meals,  and  to  report  any  continual  refusal  of  food  to 
him  just  as  they  would  vomiting  or  loose  stools.  After  four  years  of  such 
instructions  to  parents,  a  check-up  of  about  two  hundred  child  patients 
showed  that  36  per  cent  ate  hungrily,  49  per  cent  willingly,  and  only  15 
per  cent  with  reluctance;  in  short,  that  the  problem  of  food  refusals  could 
be  largely  prevented  by  proper  psychological  management. 

Further  light  has  been  thrown  on  this  problem  by  the  experiment  of 
Davis  in  which  newly  weaned  infants  were  allowed  to  select  their  own 
food  from  a  large  variety  of  natural  foodstuffs,  nothing  being  said  or  done 
to  influence  the  child  to  take  a  food  or  to  leave  it  alone.  This  situation, 
where  both  factors  of  pressure  and  inhibition  were  removed  and  where 
only  natural,  unmixed  and  unseasoned  foods  were  available,  furnished  an 
ideal  psychological  setting  and  the  children  responded  to  it  in  normal 
fashion.  They  attacked  their  food  eagerly,  ate  steadily  in  a  businesslike 
manner,  consumed  astonishingly  large  amounts  of  food,  and  stopped  with 
an  air  of  finality  when  they  were  through.  Their  general  physical  condi¬ 
tion,  moreover,  indicated  that  their  nutrition  had  not  suffered  but  was 
well  above  average. 

Parents  and  teachers  have  the  complex  task  of  helping  a  child  build 
good  food  habits.  Failure  to  do  so  may  be  a  major  stumbling  block  to  good 
nutrition.  In  some  cases  parents  are  unwilling  to  take  responsibility  for 
the  task  and  the  child  is  left  to  eat  as  haphazardly  as  he  pleases.  In  other 
cases,  parents,  apparently  unconvinced  of  the  relation  of  diet  to  health  or 
confused  by  the  mass  of  information  on  child  feeding  available  to  them, 
vacillate  between  following  the  “rules”  to  the  letter  and  abandoning  all 
effort  to  do  so.  And  finally  there  are  parents  who  have  an  exaggerated  idea 
of  the  importance  of  getting  a  specified  number  of  calories  and  vitamins 
into  a  child  every  day.  As  a  result  they  are  overeager  to  accomplish  their 
purpose.  Their  anxiety  is  communicated  to  the  children,  conflicts  arise  at 
meal  time,  unhappiness  ensues,  resistance  is  built  up,  and  eventually  the 
child  refuses  to  eat.  He  associates  food  with  unpleasantness  and  strife  and 
as  a  result  develops  a  negative  attitude,  particularly  toward  the  foods 
over  which  disagreements  have  arisen. 
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McEnery  suggests  the  importance  of  avoiding  such  experiences  and 
sums  up  current  thinking  with  respect  to  bringing  children  and  foods  to¬ 
gether  happily;  happily, 

because  children’s  needs  and  emotions  are  developing,  too.  We  try  to  avoid  con¬ 
flicts  over  food.  We  do  this  because  young  children  show  such  strong  feelings  of  frustra¬ 
tion  or  satisfaction  about  eating.  A  child’s  feelings  about  his  feeding  experiences  may 
affect  the  way  he  is  able  to  meet  other  situations  in  life.  When  we  bring  children  and 
food  together  happily,  the  children’s  emotional  satisfaction  helps  build  mental  health. 
Pleasant  experiences  are  as  important  as  proper  food.  For  happy  meal  time  a  child 
needs  (1)  play,  rest,  sleep  and  ‘that  clean  feeling,”  (2)  attractive  food,  (3)  small  serv¬ 
ings,  (4)  some  freedom  to  choose  his  own  food,  (5)  some  freedom  to  eat  his  own  way, 
and  (6)  relaxed  parents. 

IGNORANCE  OF  NUTRITIONAL  NEEDS 

A  lack  of  knowledge  of  children’s  nutritional  needs  on  the  part  of  par¬ 
ents  explains  why  many  children  fail  to  attain  good  nutrition.  I  his  does 
not  mean  ignorance  in  the  sense  of  illiteracy,  but  ignorance  of  even  the 
fundamentals  of  child  feeding,  care,  and  training.  These  parents  do  not 
know  what  constitutes  an  adequate  diet  for  childhood.  They  are  unaware 
of  the  importance  of  regular  meals,  of  an  early  and  regular  bedtime,  and 
of  a  suitable  amount  of  outdoor  play  with  other  children.  They  see  no 
harm  in  imposing  family  and  racial  eating  customs  even  though  they  are 
contrary  to  good  nutritional  practice.  They  are  oblivious  to  the  need  for 
freedom  from  arbitrary  restraint  and  for  quiet  leisure,  and  to  the  harm  a 
stimulating,  strenuous  existence  may  have  on  the  nervous  system  and  gen¬ 
eral  health  of  the  child. 

Recent  studies  indicate  that  children  fare  somewhat  better  in  homes 
where  the  parents  have  had  educational  advantages,  although  not  neces¬ 
sarily  in  the  field  of  child  care.  The  families  in  which  the  homemaker  had 
a  college  education  came  nearer  to  satisfying  the  recommended  dietary 
allowances  than  did  the  families  in  which  the  homemaker  had  only  an 
elementary  school  education  (Chart  15).  Similarly  in  a  dietary  study  of 
60,000  school-age  children  (p.  14)  the  food  intake  of  those  from  homes 
where  the  fathers  were  professional  men  ranked  best.  Sixty-four  per  cent 
of  the  children  in  this  group  had  good  diets,  in  contrast  to  33  per  cent  of 
the  children  in  the  entire  study  and  20  per  cent  of  the  children  from  the 

lowest  occupational  group,  classified  as  “slightly  skilled  trades,  day- 
labours.” 

It  is  impossible  to  say  to  what  extent  the  better  economic  status  of  the 
professional  group  might  have  influenced  the  results.  However  it  seems 
unhkely  that  it  was  a  major  factor.  This  deduction  is  supported  by  the 
fact  that  children  from  homes  of  business  and  semiprofessional  men  had 
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fewer  good  diets  (49  per  cent)  than  children  from  homes  of  professional 
men  (64  per  cent)  even  though  it  is  probable  that  the  incomes  of  the  two 
groups  were  similar.  It  is  logical  to  assume  that  persons  with  educational 
and  professional  interests  would  accept  and  apply  scientific  information 
more  readily  than  would  persons  without  such  interests  and  training.  It 
is  likely,  too,  that  they  might  appreciate  the  importance  of  a  more  permis¬ 
sive  attitude  in  the  feeding  process.  But  that  the  goal  of  good  diets  is  far 
from  attained  even  among  the  better-informed  groups  is  evident  from  fig¬ 
ures  cited  above.  In  the  professionally  trained  group,  less  than  two-thirds 
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of  the  children  had  diets  classified  as  “good.”  Thus,  while  there  is  evidence 
of  progress  with  some  groups,  more  must  be  done  to  inform  parents  of  the 
nutritional  needs  of  children  before  they  will  be  equipped  to  cope  with  the 
problems  of  satisfying  those  needs. 

INADEQUATE  FINANCIAL  RESOURCES 

In  the  popular  mind,  malnutrition  has  always  presupposed  pov  erty ,  and 
in  the  beginnings  of  nutrition  work,  this  concept  was  accepted.  As  the 
work  progressed  it  became  evident  that  in  America,  at  least,  malnutrition 
is  not  confined  to  the  poor.  The  exact  role  played  by  poverty  and  the  ex¬ 
tent  to  which  children  of  the  upper-income  groups  suffer  from  malnutri¬ 
tion  have  long  been  debated  questions.  Aspects  of  the  subject  have  been 
considered  in  chapter  iii.  For  example,  children  in  low  economic  groups 
were  found  by  Meredith  and  others  to  grow  less  satisfactorily  and  to  be 
shorter  and  lighter  at  all  ages  than  children  from  high  economic  levels. 
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Similarly  children  in  private  schools  were  found  to  have  superior  growth 

records  to  children  in  public  schools. 

Using  quality  of  diet  as  presumptive  evidence  of  nutritional  status,  a 

similar  picture  of  inferior  nutrition  is  presented  when  the  income  is  low. 
Referring  again  to  the  dietary  study  of  60,000  children  from  all  parts  of  the 
United  States,  it  was  shown  that  more  children  had  good  diets  and  fewer 
children  had  poor  diets  in  communities  of  high  economic  level  than  in 
communities  of  low  economic  level.  Chicago  children  representing  various 
areas  of  the  city  and  a  variety  of  economic  and  social  conditions  were  re¬ 
ported  by  Hardy  and  co-wmrkers  to  have  inadequate  diets  in  all  socio¬ 
economic  groups.  But  they  were  found  most  frequently  at  the  relief  level 
and  least  frequently  in  the  higher  groups— 92  per  cent  at  the  lowest  level, 
41  per  cent  at  the  highest  level. 

Trulson  reported  that  New  York  State  children  from  high-income  ele¬ 
mentary  schools  consumed  higher  percentages  of  ‘‘protective  foods  than 
did  those  of  the  low-  and  medium-income  schools.  Academic  schools  like¬ 
wise  had  a  greater  proportion  of  children  meeting  dietary  standards  than 
did  vocational  schools.  Wiehl’s  findings  on  the  diets  of  high-school  stu¬ 
dents  in  a  private  and  a  public  school  in  New  York  City  are  in  line  with 
those  just  reported.  The  private  school  pupils  wrere  from  well-to-do 
homes,  while  the  public  school  children  were  from  low-income  families, 
some  of  them  on  relief.  In  general,  the  diets  of  the  private  school  pupils 
were  superior  in  calories  and  in  all  nutrients  which  were  studied — protein, 
iron,  calcium,  vitamin  A,  and  ascorbic  acid. 

But  the  fact  that  even  children  in  intermediate  and  upper-income 
brackets  have  poor  diets  show's  that  poverty  is  not  the  sole  factor.  Ig¬ 
norance,  carelessness,  and  extravagance  can  lead  to  food  purchases  which 
result  in  inadequate  meals  whatever  they  may  cost.  It  happens  less  often 
at  the  upper-income  level  because  additional  money  spent  for  food  usually 
buys  more  food  and  there  is,  therefore,  greater  leeway  for  unwise  buying 
(C  hart  16).  The  fact  that  children  in  lower-income  brackets  sometimes 
have  good  diets  likewise  is  not  proof  that  poverty  can  be  discounted  as  an 
underlying  cause  of  poor  nutrition.  \\  hen  good  diets  are  found  under  such 
circumstances  they  are  often  due  to  the  fact  that  other  members  of  the 

family  sacrifice  their  own  food  in  order  to  provide  suitable  meals  for  the 
children. 

"  hen  the  (ar|iily  is  large,  when  food  is  high  in  price,  and  when  all  of  the 
food  must  be  purchased,  poverty  living  conditions  are  often  created  even 
when  the  income  is  far  above  what  is  usually  considered  the  poverty  level 
Thus  it  is  not  always  necessary  to  look  to  the  lowest-income  group  to  find 
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children’s  diets  poor  in  quality  because  of  funds  inadequate  to  purchase 
better  ones. 

It  is  a  well-known  fact  that  when  family  food  budgets  are  limited,  the 
diets  of  individual  children  vary  in  food  value  inversely  with  the  number 
of  chddren  in  the  family.  In  a  study  of  city  families,  those  of  the  same  in¬ 
come  level  with  five  or  more  members  consistently  came  further  from  meet- 
ing  the  recommended  dietary  allowances  for  various  of  the  nutrient  essen¬ 
tials  than  did  those  families  of  two  members  (Chart  17). 

It  is  apparent  from  the  foregoing  that  economic  insecurity  is  an  all-per- 
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vading  and  insidious  factor  in  preventing  children  from  being  well  nour¬ 
ished.  Tt  stands  in  the  way  of  the  purchase  of  enough  food  of  the  right 
kind;  it  is  often  responsible  for  home  conditions  which  make  a  quiet  happy 
mealtime  impossible;  it  accentuates  the  problem  of  ignorance  in  dealing 
with  child  feeding  in  the  home;  and  finally  it  may  undermine  the  emotion¬ 
al  stability  of  the  adults  who  are  responsible  for  helping  children  to  devel¬ 
op  good  food  habits. 

Now  that  some  of  the  underlying  causes  of  poor  nutrition  have  been 
examined  it  is  suitable  to  turn  to  those  more  evident  and  direct  reasons 
why  children  fail  to  become  well  nourished.  These  may  be  grouped  roughly 
under  the  broad  heading  of  inadequate  food  intake,  both  as  to  amount 

and  kind. 
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FOOD  INADEQUATE  IN  AMOUNT  AND  KIND 
The  most  common  direct  cause  of  malnutrition  is  a  food  intake  which  is 
incapable  of  supplying  the  body’s  needs.  This  may  mean  (1)  too  little 
food,  (2)  too  much  food,  or  (3)  not  enough  of  the  right  kinds  of  food. 

Skeptics  frequently  take  the  position  that  underfeeding  and  misfeeding 
are  overemphasized  in  this  country.  Because  deficiency  conditions  are  not 
obvious  they  believe  that  the  health  values  of  protein,  minerals,  and  vita¬ 
mins  may  have  been  exaggerated.  They  do  not  see  how  malnutrition  can 
exist  in  the  midst  of  plenty.  \\  ith  consumption  ot  sufficient  food  to  satisfy 

CHART  17 
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hunger  the  diet  may  still  be  inadequate  to  meet  the  chemical  needs  of  the 
body.  Nutritionists  are  convinced  that  an  “unbalanced”  diet  is  as  harmful 
as  underfeeding.  Misfeeding  may  occur  for  long  or  short  periods  without 
giving  striking  outward  evidences.  I  he  eventual  result,  however,  is 
demonstrated  by  poor  nutritional  status.  Poor  nutrition  over  extended 
periods  in  childhood  produces  an  adult  body  of  inferior  physique  and  vigor. 

TOO  LITTLE  FOOD 

Many  children  are  undernourished  because  they  are  not  eating  enough 
food  to  supply  them  with  energy  for  growth  and  activity.  This  may  hap¬ 
pen  even  when  the  family  food  supply  is  ample  and  when  all  that  a  child 
needs  is  placed  before  him  every  meal.  Every  movement  the  body  makes 
every  bit  of  work  it  does,  requires  energy;  and  this  can  come  from  but  two 
sources  the  food  eaten  or  the  body  itself.  If  the  food  eaten  and  utilized 
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is  insufficient  for  these  needs,  the  body  substance  itself  is  sacrificed  to  pro¬ 
vide  the  deficit.  A  number  of  practices  contribute  to  an  inadequate  food 
intake. 

Scanty  breakfasts. — Among  the  numerous  reasons  given  for  small  daily 
food  intake  is  the  scanty  breakfast  or  its  omission  entirely.  The  impor¬ 
tance  of  breakfast  to  total  daily  food  intake  has  long  been  appreciated. 

In  the  early  1900’s  Lechstecker  used  the  type  of  breakfast  children  ate 
as  a  method  of  judging  their  nutrition.  Spargo,  Sill,  and  others  found  that 
in  groups  with  marked  malnutrition,  judged  by  medical  examination,  as 
many  as  one-half  of  the  children  had  little  or  no  breakfast.  In  the  Rob¬ 
erts’  Gary  study  of  preschool  children,  made  almost  two  decades  later,  one- 
third  of  all  the  6,000  children  had  either  no  breakfast  at  all  or  such  inade¬ 
quate  ones  as  “one  cup  of  coffee”  and  “one  cup  of  coffee  and  a  few 
cookies.”  Poor  breakfasts  were  correlated  with  poor  total  diet  and  poor 
diet  was  related  to  poor  nutrition,  as  judged  by  a  physician’s  examination. 
Sidwell  and  Eppright  showed  that  Iowa  children’s  breakfasts  were  indica¬ 
tive  of  the  total  day’s  meals.  Good  breakfasts  meant  good  daily  diet  rat¬ 
ings;  poor  breakfasts,  poor  daily  diet  ratings  (Charts  18  and  19). 

Poor  breakfasts  are  apparently  common  today.  In  a  survey  made  of  the 
eating  practices  of  approximately  60,000  school  children  in  all  sections  of 
the  United  States  between  1945  and  1952,  one-fourth  of  the  breakfasts 
were  rated  as  “poor”  and  88  per  cent  as  “poor  and  fair.  Lowther  et  al. 
found  that  the  breakfasts  of  Pennsylvania  children  were  lower  in  calories 
and  other  nutrient  factors  than  were  the  other  meals  of  the  day.  Lowen- 
berg  reported  that  many  children  observed  in  connection  with  the  Roches¬ 
ter  Child  Health  Project  were  not  eating  adequate  breakfasts.  T  odhunter 
discovered  that  one-seventh  of  the  children  she  studied  in  Alabama  missed 


breakfast  at  least  once  a  week. 

For  many  children  the  habit  of  slighting  breakfast  continues  through 
early  school  life  and  the  number  is  often  increased  in  the  adolescent  perioc 
(Chart  18).  With  girls,  at  this  period,  the  no-breakfast  habit  often  becomes 
a  fad.  Thus,  during  the  time  when  rapidly  growing  and  very  active  c  i  - 
dren  have  added  needs,  their  food  intake  may  actually  be  less.  I  his  fact 
was  demonstrated  by  a  study  on  high-school  children  in  the  states  o 
Maine  New  York,  and  Rhode  Island  in  the  Northeast  Region.  W  hile  as 
many  as  one-fifth  in  one  segment  of  the  group  (girls,  Rhode ^Is land  cm  - 
ted  breakfast  entirely,  the  most  outstanding,  and  general,  fault  m  the 
gin  was  in  the  sma.fproportion  of  the  day's  nutrient  factors  provided  by 

,  The  regions  mentioned  refer  to  the  groupings  of  states  under  .he  0<r,ce  of  Experiment 
Stations  State  experiment  s, aliens  conduct  co-opera.ive  research  a, thu,  regions. 
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the  breakfasts  which  were  eaten.  Ninety-three  per  cent  of  the  Rhode  Is¬ 
land  girls  eating  breakfast  received  less  than  one-fourth  o  their  day  s  ro¬ 
tate  of  calories  and  other  nutrient  factors  from  this  meal.  Significantly, 
even  the  children  who  ate  breakfast  failed  to  meet  their  total  daily  recom¬ 
mended  calorie  needs  by  about  15  to  20  per  cent,  while  those  children  who 
missed  breakfast  entirely  failed  by  25  to  35  per  cent  to  attain  their  total 
daily  recommended  calorie  needs. 

A  child  needs  a  liberal  and  constant  supply  of  energy.  Breakfast  in 
particular,  following  as  it  does  a  night  without  food  and  preceding  a  morn- 
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Comparison  of  Daily  Diet  Ratings  with  Breakfast  Classification 
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ing  of  activity,  should  be  ample  in  amount.  Some  children  appear  to  be 
able  to  get  along  on  scanty  breakfasts  without  apparent  ill  effects,  but  in 
the  majority  of  cases,  as  has  been  demonstrated  in  the  studies  cited  above, 
the  deficit  is  not  made  up  in  the  other  meals  and  the  day’s  total  food  in¬ 
take  is  correspondingly  reduced.  One  such  day  is,  of  course,  not  a  serious 
matter;  but  repeated  day  after  day,  as  it  so  commonly  is,  the  no-breakfast 
habit  may  become  the  direct  cause  of  undernutrition. 

A  variety  of  reasons  are  ascribed  to  the  failure  of  children  to  eat  a  sat¬ 
isfactory  morning  meal.  Some  are  those  which  affect  the  intake  at  other 
meals  as  well  and,  in  general,  influence  all  eating  habits.  These  reasons  will 
be  discussed  later  in  the  chapter.  However  there  are  several  causes  usually 
associated  directly  with  breakfast.  One  is  the  lack  of  appetite  because 
breakfast  must  be  eaten  so  soon  after  rising.  Another  is  the  habit  of  omit¬ 
ting  breakfast  in  homes  where  adults  fail  to  eat  or  to  provide  a  morning 
meal.  Still  another  reason  is  the  feeling  of  hurry  which  possesses  children 
who  are  afraid  of  being  late  for  school.  Frequently  a  late  bedtime  delays 
rising  time  and  thus  shortens  the  period  before  departure.  Often  a  child 
is  tired  and  does  not  feel  like  eating.  Breakfast  must  be  eaten  immediately 
and  hurriedly,  if  at  all.  He  is  often  coaxed  or  forced  by  his  mother  to  eat 
“a  little  something”  with  the  result  that  he  gulps  what  can  be  taken  most 
quickly  and  usually  what  appeals  to  him  most.  If  he  eats  little  or  nothing, 
as  is  often  the  case,  his  body  is  deprived  of  one-fourth  to  one-third  of  his 
day’s  needed  fuel,  and  the  chances  are  great  that  he  will  not  compensate 
for  the  loss  at  lunch.  On  the  contrary  he  is  likely  to  become  overhungry 
and  overtired  by  noon  and  may  eat  even  less  than  if  he  had  had  a  proper 
breakfast.  The  universality  of  the  morning  rush  in  homes  is  suggested  by 
the  cartoon  shown  in  Figure  7. 

Poor  lunches.— The  lunch  is  often  a  neglected  meal  for  children  whether 
or  not  the  breakfast  is  satisfactory.  The  problem  of  poor  lunches  whether 
they  are  eaten  in  the  school  lunchroom,  carried  to  school,  bought  from  a 
vender,  or  eaten  at  home— is  treated  in  chapter  xiv  of  this  book  and  will 
not  be  elaborated  on  here.  Like  the  poor  breakfast,  the  poor  lunch  fails  to 
make  proper  contribution  to  the  total  day’s  nutrient  needs.  A  satisfactory 
lunch  should  provide  at  least  one-third  of  the  day’s  calories  and  desirably 
a  third  or  more  of  the  other  nutrient  factors  required.  When  it  fails  to  do 
so,  the  total  day’s  food  needs  are  rarely  met  in  full.  Obviously  when  both 
breakfast  and  lunch  are  curtailed  the  prospects  of  satisfying  the  total 


needs  for  the  day  are  dim  indeed.  .  , 

7  '00  low  a  total  intake  of  food, -In  many  homes  the  evening  meal  is  the 
one  ample  meal  of  the  day.  When  this  is  the  case  it  often  goes  far  to  make 
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up  the  deficiencies  of  the  other  two  meals  but  it  cannot  be  expected  to  do 
the  work  of  all  three.  By  contrast,  in  certain  sections  of  the  country  the 
evening  meal  is  sketchy  or  practically  nonexistent.  Under  such  circum¬ 
stances  the  chances  are  slight  that  the  total  day’s  intake  of  food  will  be 
sufficient. 

In  some  homes,  even  though  money  is  not  a  limiting  factor,  ample 
quantities  of  food  are  not  provided.  This  is  particularly  true  when  the 
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Fig.  7.— A  poor  way  to  build  good  food  habits 


146 


Nutrition  Work  with  Children 

family  group  includes  adolescent  boys,  who  should  have  large  quantities 
of  concentrated  foods  to  supply  energy  needs.  An  active  boy  of  thirteen 
to  fifteen  years  may  require  4,000  to  5,000  or  even  more  calories  daily.  It 
is  probable  that  the  extreme  thinness  of  many  children  during  these  years 
is  due  to  undereating  and  not,  as  is  commonly  supposed,  to  the  fact  that 
they  are  “growing  so  fast.” 

TOO  MUCH  FOOD 

Thin,  fragile  children,  subsisting  on  too  little  food,  present  the  tradi¬ 
tional  picture  of  malnutrition.  Nevertheless  the  grossly  overweight  child 
grown  so  by  too  much  food  can  be  just  as  truly  malnourished.  The  condi¬ 
tion  often  arises  from  routinely  indulging  a  hearty  appetite  for  food  in 
excess  of  growth  and  activity  needs  until  a  padding  of  excess  fat  has 
formed.  Once  formed,  if  the  overeating  continues,  the  extra  fat  remains 
and  serves  as  superfluous  body  substance  which  must  be  sustained  and 
nourished. 

Too  much  food,  however  nutritious  it  may  be,  leads  to  overweight.  It  is 
rare,  however,  for  the  normal  child  to  take  on  excess  weight  if  the  diet  is 
simple,  wholesome,  and  well  provided  with  all  essential  nutrients.  The 
diet  of  the  overweight  child  is  usually  overbalanced  with  concentrated 
sweets  and  fats,  which  tend  to  lessen  the  quantities  of  protective  foods 
eaten.  Thus  while  the  quantity  of  food  is  commonly  ample,  the  diet  may 
actually  be  inadequate  in  dietary  essentials  required  for  good  nutrition. 
That  dietary  inadequacy  may  be  a  contributing  factor  in  overweight  is 
suggested  by  work  recently  reported  by  the  North  C  entral  Region,  which 
indicates  that  children  on  a  low  dietary  level  were  less  well  nourished 
and  showed  a  more  pronounced  tendency  to  obesity  than  children  on  a 
liberally  adequate  diet,  including  higher  calories.  Experience  has  shown 
that  low-calorie  diets  usually  mean  a  low  concentration  of  nutrients;  but 
there  is  no  guarantee  that  high-calorie  diets  provide  proportionately  more 
of  those  same  nutrients.  (The  emotional  problem  associated  with  over¬ 
weight  children  is  dealt  with  in  chapter  vi.) 


POOR  SELECTION  OF  FOODS 

But  calories  are  not  the  whole  story.  In  the  United  States  the  quality 
of  children’s  diets  is  a  greater  problem  than  the  quantity.  In  addition  o 
its  constant  supply  of  fuel,  the  body  needs,  daily,  protein  and  mineral  sa  s 
for  the  building  of  bones,  teeth,  blood,  and  all  the  body  tissues  and  fluids 
as  well  as  vitamins  for  its  normal  growth  and  functioning.  A  lailur 
provide  any  one  or  more  of  these  needed  food  materials  in  adequate 
amounts  must  eventually  result  in  malnutrition. 
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An  examination  of  recent  surveys  shows  that  dietary  faults  vary  with 
the  age  and  sex  of  children  and  with  the  geographic  section  in  which  they 
live.  In  general  these  surveys  are  concerned  with  underconsumption  of 
certain  foods  especially  important  for  children  and  with  overconsumption 
of  other  items  of  diet  which  contribute  little  or  nothing  to  good  nutrition. 
The  foods  which  were  found  most  consistently  to  be  taken  in  smaller 
quantities  than  recommended  were  milk,  green  and  yellow  vegetables,  and 
the  vitamin  C  group,  as  represented  by  citrus  fruits  and  tomatoes  and  their 

juices,  and  other  raw  vegetables  and  fruits. 

Too  little  milk.— One  of  the  most  serious  failings  in  children’s  diets  is  the 
insufficient  use  of  milk.  Milk  is  the  only  dependable  source  of  calcium,  a 
nutrient  which  is  needed  in  large  amounts  for  the  growth  of  teeth  and 
bones.  It  is  practically  impossible  to  provide  enough  of  this  dietary  essen¬ 
tial  unless  milk  is  used  in  liberal  amounts.  Sherman  and  Hawley,  Out¬ 
house,  Jeans  and  Stearns,  Macy,  Hunscher,  J.  Smith,  and  others  have 
studied  the  calcium  requirements  of  children  of  various  ages.  Individual 
needs  vary  greatly,  but  in  general  the  requirement  increases  with  the  age 
of  children  from  preschool  through  adolescence.  Optimal  storage  of  cal¬ 
cium  is  obtained  in  middle  school  life  with  about  1  gram  of  calcium  daily, 
or  approximately  the  amount  contained  in  one  quart  of  milk.  During 
adolescence,  however,  as  much  as  1.4  grams  is  frequently  required — a  fact 
which  points  to  the  desirability  of  more  than  a  quart  of  milk  daily  during 
this  period  of  rapid  growth.  These  facts  should  be  kept  in  mind  in  inter- 
peting  the  findings  of  recent  dietary  studies  which  record  the  milk  intakes 
of  children. 

In  a  survey  of  almost  60,000  boys  and  girls  in  thirty -eight  states,  repre¬ 
senting  both  urban  and  rural  groups  and  ranging  from  kindergarten 
through  high  school,  10  per  cent  failed  to  report  taking  any  milk  during 
the  three-day  period  of  the  diet  record.  The  remaining  children  were  about 
equally  divided  between  those  who  had  “some”  milk  and  those  who  had, 
on  the  average,  three  cups  daily.  In  other  words,  more  than  half  (55  per 
cent)  of  this  group  of  children  had  either  no  milk  or  “some”  which  would 
be  any  amount  under  the  three  cups.  Essentially  the  same  findings  are 
reported  from  other  studies.  The  milk  intakes  of  high-school  girls  in  the 
North  Central  Region  study  shows  the  seriousness  of  the  situation  for  this 
age  group.  More  than  one-half  the  girls  in  Kansas  and  nearly  one-third  of 
the  girls  in  Minnesota  consumed  less  than  one  serving  of  milk  per  day. 

Practically  all  surveys  showed  that  boys  have  a  somewhat  better  record 
than  girls. 

There  is  some  evidence  that  older  teen 


-agers  tend  to  drink  more  milk 
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than  do  adolescents.  The  better  habits  of  the  older  group  were  shown  in 
weekly  diet  surveys  at  Cornell  University  and  at  several  colleges  in  the 
Middle  West.  Women  students  were  studied  at  Cornell.  No  individual  re¬ 
porting  failed  to  drink  some  milk;  93  per  cent  drank  at  least  one  glass  per 
day;  over  half  had  at  least  two  glasses;  and  more  than  one-fourth  had 
three  or  more  glasses  per  day.  In  the  midwest  colleges,  71  per  cent  of  all 
students  studied  had  seven  or  more  servings  of  milk  (as  a  beverage)  per 
week— upperclassmen  77  per  cent;  freshmen  70  per  cent.  Eppright  reported 
that  58  per  cent  of  noncollege  teen-agers  of  17  to  19  years  in  Iowa  had  two 
cups  of  milk  daily. 

Too  few  vegetables. — Dietary  surveys  show  that  children  of  all  ages  fail 
to  eat  vegetables  in  desirable  amounts.  In  the  study  of  60,000  children  of 
all  school  ages  cited  above,  a  smaller  proportion  of  the  children  reported 
eating  recommended  amounts  of  green  and  yellow  vegetables  than  of  any 
other  food  group.  Furthermore  a  much  larger  proportion  of  the  children 
reported  eating  no  green  and  yellow  vegetables  than  refused  foods  from 
any  other  group. 

Children’s  dislike  for  vegetables  is  probably  the  chief  reason  why  vege¬ 
tables  are  not  eaten;  and  much  of  their  dislike  is  due  to  failure  on  the  part 
of  parents  to  begin  early  to  teach  children  to  like  vegetables  by  gradually 
accustoming  them  to  the  flavors.  Undoubtedly  poorly-cooked  vegetables 
and  oversolicitation  on  the  part  of  parents  have  also  been  factors.  The  at¬ 
titude  of  children  toward  vegetables,  as  well  as  toward  many  other  com¬ 
mon  foods,  is  well  illustrated  by  a  study  made  by  Leverton  and  Coggs  of 
food  choices  of  Nebraska  children.  The  group  was  composed  of  1,882  boys 
and  girls,  from  both  towns  and  farms,  who  were  members  of  4-H  Clubs, 
Future  Home  Makers  of  America,  and  the  Girls’  State.  The  average  and 
medium  age  of  the  youths  was  thirteen  and  one-half  years.  I  hey  supplied 
the  information  by  checking  questionnaires.  Ihe  questionnaire  listed 
forty-five  different  foods,  and  each  boy  and  girl  indicated  by  a  check  sys¬ 
tem  how  he  felt  about  each  food,  i.e.,  whether  he  was  (1)  willing  to  eat  it 
often,  (2)  willing  to  eat  it  once  a  week,  (3)  willing  to  eat  it  at  all,  or 
(4)  had  never  tasted  it,  to  his  knowledge.  We  are  concerned  here  only  with 
the  aspects  of  the  study  that  relate  to  vegetables.  “Greens”  were  the  green 
vegetable  checked  “unwilling  to  eat”  by  the  greatest  number  of  children. 
A  higher  percentage  of  boys  than  girls  checked  as  “unwilling  to  eat, 
cooked  cabbage  and  “greens.”  More  specifically,  one-third  of  the  boys  in¬ 
dicated  that  they  were  unwilling  to  eat  cooked  cabbage  and  “greens  or 
spinach  ”  One-fifth  of  the  boys  felt  the  same  way  about  rutabagas  and 
nearly  one-half  of  that  number  indicated  they  had  never  tasted  them.  No 
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green  or  yellow  vegetables  were  on  the  “highly  acceptable"  list,  and  white 
potato  JL  the  only  vegetable  that  more  than  90  per  cent  of  the  chtldren 

were  “willing  to  eat  often.’’  .  , 

Though  it  cannot  be  claimed  that  vegetables  are  indispensable  in  the 

diet  of  children,  it  is  very  much  easier  to  plan  a  diet  adequate  in  iron  as 
well  as  in  certain  vitamins  if  they  are  included.  Furthermore,  diets  low  in 
vegetables  are  frequently  low  in  other  foods  which  usually  compose  sat- 
isfying,  well-balanced  meals. 

The  Leverton  study  indicates  that  there  are  a  number  of  foods  rich  in 
essential  nutrients  which  children  are  not  “willing  to  eat  often.  As  point¬ 
ed  out  by  the  author,  “The  results  further  substantitate  the  recognized 
need  for  widening  food  preferences  and  decreasing  food  prejudices  as  a 
basis  for  improving  the  nutritional  value  of  customary  lood  intakes  and 
thus  improving  nutritional  status.’ 

Too  few  fruits  and  vegetables  rich  in  ascorbic  acid. — Dietary  surveys  indi¬ 
cate  that  children’s  meals  are  low  in  foods  rich  in  ascorbic  acid,  notably 
citrus  fruits  and  tomatoes  and  their  juices,  and  other  raw  vegetables  and 
fruits.  This  was  shown  for  younger  children  in  such  studies  as  that  of 
Potgieter  on  Connecticut  children  and  that  of  Reynolds  on  Wisconsin 
children.  The  lack  was  equally  striking  in  the  diets  of  high  school  students 
as  shown  in  the  North  Central  Region  project  reported  by  Leichsenring 
and  others.  Less  than  one  serving  a  day  of  citrus  fruit  or  tomato,  on  the 
average,  was  reported  in  75  per  cent  of  the  Kansas,  and  65  per  cent  of  the 
Minnesota,  diets.  Such  figures  do  not  necessarily  indicate  that  total  as¬ 
corbic  acid  content  of  these  diets  was  low  because  they  do  not  take  account 
of  the  many  other  foods  which  contribute  some  ascorbic  acid.  However, 
experience  has  shown  that  the  ascorbic  acid  content  of  diets  is  usually  low, 
unless  some  of  the  richer  sources  are  consumed  regularly. 

Primary  reasons  for  a  lack  of  ascorbic-acid-rich  foods  in  children’s  diets 
appear  to  be  the  unawareness  on  the  part  of  parents  of  the  importance  of 
this  vitamin  to  good  nutrition  and  of  the  sources  which  guarantee  its  ade¬ 
quacy  in  the  daily  diet.  Studies  of  food  preferences  of  children  show  a  rath¬ 
er  favorable  reaction  toward  oranges,  tomatoes,  and  raw  cabbage,  a  fact 
which  would  be  a  great  asset  in  efforts  to  increase  their  consumption. 

It  certain  of  the  so-called  “protective”  foods  are  eaten  in  adequate 
quantities,  certainly  the  same  cannot  be  said  for  the  grouping  of  foods 
which  come  under  the  heading  of  “sweets”  and  the  list  of  beverages  which 
include  tea,  coffee,  and  soft  drinks. 

7  oo  much  candy  and  other  sweets. — Candy  and  all  other  concentrated 
sweets  may  contribute  to  malnutrition  in  two  chief  ways:  (1)  when  just 
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enough  is  eaten  to  spoil  the  appetite  for  regular  meals  and  particularly  for 
the  foods  which  should  make  up  the  main  body  of  a  child’s  diet,  and 
(2)  when  sufficient  quantities  of  sweets  are  eaten  actually  to  displace  the 
more  nutritious  foods.  Some  idea  of  the  magnitude  of  the  sugar  problem 
is  gained  irom  statistics  on  the  increase  in  sugar  consumption  in  recent 
years.  In  1910  the  per  capita  consumption  of  refined  sugar  in  this  country 
was  74  pounds;  by  1950  it  had  increased  to  96  pounds.  In  1951  people  of 
the  United  States  are  reported  to  have  spent  a  total  of  one  and  one-half 
billion  dollars  for  candy  alone.  Dental  decay  is  a  serious  problem  in  this 
country.  The  direct  contact  of  sugar  with  the  teeth  and  the  resulting  for¬ 
mation  of  acid  which  destroys  the  enamel  is  believed  by  many  dentists 
to  be  an  important  cause  of  dental  decay. 

Soft  drinks ,  coffee ,  and  tea. — Overuse  of  soft  drinks  and  stimulating 
beverages  may  also  affect  nutrition  unfavorably.  The  most  serious  conse¬ 
quence  to  children  is  doubtless  the  decrease  in  their  milk  consumption. 
Given  a  diet  complete  in  all  other  respects,  especially  in  its  milk  content, 
the  probabilities  are  great  that  moderate  amounts  of  other  beverages 
would  not  markedly  affect  nutrition.  The  common  tendency,  however,  is 
for  other  beverages  to  displace  milk.  When  this  is  the  case,  the  food  value 
of  the  diet  may  be  seriously  reduced. 

In  the  Roberts’  Kentucky  and  Gary  studies,  a  striking  inverse  relation¬ 
ship  was  shown  between  the  use  of  coffee  and  milk.  When  milk  consump¬ 
tion  reached  as  much  as  one  and  one-half  pints  per  child  daily,  coffee 
drinking  markedly  decreased.  A  similar  situation  was  revealed  among 
college  students  in  the  North  Central  Region,  in  a  study  conducted  to  show 
the  difference  in  food  habits  of  groups  eating  their  meals  under  different 
circumstances.  The  light-housekeeping  group,  in  which  milk  was  used 
most  frequently,  showed  the  least  frequent  use  of  tea,  coffee,  and  cola 
drinks.  A  more  detailed  study  of  the  records  from  one  of  the  states  of  the 
region  showed  that  approximately  one-half  the  group  had  milk  daily  but 
no  coffee,  tea,  or  “cokes”;  approximately  one-fourth  had  coffee,  tea,  or 
“cokes”  daily  but  did  not  have  milk  daily;  one-fifth  had  both  milk  and 
coffee,  tea,  or  “cokes”  daily;  and  approximately  one-eighth  had  no  milk, 
coffee!  tea,'  or  “cokes.”  If  these  figures  are  representative,  they  show  that 
children  tend  to  use  either  milk  or  the  other  type  of  beverages  and  that  a 
relatively  small  proportion  use  both  regularly.  From  this  it  may  be  logical 
to  conclude  that  when  there  is  such  a  combination,  the  amount  of  milk  is 
apt  to  be  below  recommended  quantities  and  eventually  may  be  displaced 

by  more  highly  flavored  beverages. 

It  is  evident  from  the  foregoing  section  that  insufficient  and  inadequate 
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food  intake  is  not  uncommon  among  children.  The  types  of  dietary  faults 
vary  greatly  with  age,  with  sex,  and  with  geographic  location.  Lines  along 
which  educational  efforts  may  be  most  profitably  expended  are  sugges 
by  the  following:  (1)  Younger  children  tend  to  have  better  diets  than  boys 
and  girls  of  adolescent  age;  the  older  teen-age  group,  particularly  t  ose 
eating  in  college  residence  halls,  have  better  diets  than  the  adolescent 
group.  (2)  Boys  at  all  ages  tend  to  eat  better  than  girls  of  corresponding 
age.  In  part,  this  is  due  to  the  fact  that  they  eat  larger  quantities.  (3)  Chil¬ 
dren’s  diets  need  improvement  particularly  in  the  increased  use  of  milk, 
green  and  yellow  vegetables,  and  foods  of  the  ascorbic-acid-rich  group. 

FACTORS  WHICH  CONTRIBUTE  TO  UNSATISFACTORY 

FOOD  TNT ARE 


POOR  FOOD  PRACTICES 

A  number  of  eating  practices  contribute,  directly  or  indirectly,  to  in¬ 
adequate  diets.  One  of  the  most  serious  problems  is  that  of  hurry. 

Hurried  meals. — Hurry  has  already  been  considreed  as  a  factor  in  poor 
breakfasts.  The  problem  extends  to  other  meals  of  the  day — hurried  school 
lunches  during  a  limited  lunch  period,  hurried  home  lunches  to  get  back  to 
school  on  time,  hurried  evening  meals  to  get  out  to  the  playground,  to  fol¬ 
low  favorite  radio  and  television  programs,  to  start  homework,  or  just  to 
escape  an  unpleasant  meal-time  atmosphere.  The  outcome  is  serious  when 
the  nutritive  quality  of  the  diet  is  materially  affected,  that  is,  when  the 
hasty  meals  routinely  consist  of  foods  which  contribute  little  in  nutrient 
or  satiety  value  and  the  total  food  intake  for  the  day  is  thereby  rendered 
inadequate.  Equally  important  negative  aspects  are  the  atmosphere  of 
pressure  and  strain  in  which  hurried  meals  are  usually  eaten,  and  the 
nervous  tension  which  the  child  himself  suffers.  It  is  well  known  that 
meals  eaten  unhurriedly  in  happy,  peaceful  surroundings,  with  friendly 
companionship,  not  only  create  the  most  favorable  conditions  for  social 
and  emotional  development,  but  for  the  digestion  and  utilization  of  the 
food  as  well. 

Between-meal  snacks.— Eating  between  meals  may  also  tend  to  reduce 
both  the  quantity  and  quality  of  the  day’s  food  intake.  There  is,  of  course, 
nothing  sacred  about  three-meals-a-day.  In  fact,  in  countries  where  it  is 
customary  to  have  four  and  five  meals,  there  is  no  evidence  that  the 
quantity  and  kind  of  the  diet  suffers  as  a  result  of  that  practice  The 
term  as  used  here  refers  to  haphazard  “piecing”  between  the  regular 
meals  and  particularly  the  indiscriminate  eating  of  sweets.  Perhaps  the 
most  common  effect  of  this  constant  nibbling  is  to  cut  down  on  the  day’s 
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consumption  of  protective  foods  and  thus  to  reduce  nutrient  intakes. 

A  study  of  the  contribution  of  snacks  to  the  diets  of  high-school  students 
was  made  in  three  states  of  the  Northeast  Region.  All,  or  nearly  all,  of  the 
children  in  each  state  reported  eating  some  food  between  meals.  The  ac¬ 
tual  foods  consumed  were  not  reported.  In  Maine  the  snacks  contributed 
10  and  1 1  per  cent  of  the  Recommended  Dietary  Allowances  for  calories  and 
of  the  daily  intake  of  calories,  respectively,  for  boys,  and  10  and  11  per 
cent  correspondingly  for  girls;  in  New  \  ork  the  figures  were  similar:  8  and 
10  per  cent  for  boys,  9  and  1 1  per  cent  for  girls;  while  in  Rhode  Island  they 
were  notably  higher,  13  and  15  per  cent  for  boys  and  16  and  19  per  cent 
for  girls. 

The  effect  of  the  snacks  on  total  calorie  intake  in  individual  cases  was 
not  recorded,  but  the  average  total  daily  calories  for  the  children  in  each 
state  were  found  to  be  below  the  Recommended  Dietary  Allowances.  It  is 
noteworthy  too  that  in  all  groups  the  yield  of  calories  from  the  snacks  was 
higher  proportionately  than  was  the  yield  of  the  various  nutrients  in  rela¬ 
tion  to  need.  In  other  words,  the  chief  contribution  of  the  snacks  was  food 
energy.  Whether  the  snacks  helped  to  prevent  a  further  calorie  deficit  or 
by  spoiling  the  appetite  for  regular  meals  merely  helped  to  create  the  one 
which  existed  cannot  be  determined  from  the  facts  at  hand.  The  additional 
calories  needed  might  well  have  been  provided  in  regular  meals.  Further¬ 
more,  better  snacks  could  have  added  considerably  to  the  nutrient  value 


of  the  diets,  which  were  deficient  in  most  of  the  dietary  essentials. 

Snacks  can  be  a  desirable  addition,  in  some  cases  a  necessary  addition, 
to  the  diet  of  adolescent  boys  and  girls,  not  only  for  the  added  nutriment 
but  to  satisfy  social  and  emotional  needs  as  well.  But  whether  they  serve 


the  purpose  of  improving  nutriture  depends  on  the  types  of  snacks  chosen 
and  their  effect  on  the  quantity  and  quality  of  the  total  diet.  (See  chap, 
xiv,  p.  476  for  additional  discussion  of  supplementary  feeding.) 

Fad  diets.— The  types  of  poor  meal  habits  just  discussed  are  common 
problems  in  households  with  children.  While  less  common,  fad  diets  of  all 
types,  when  they  are  used  in  the  home,  have  equally  serious  implications 
for  poor  nutrition  of  children.  Such  diets  are  advocated  by  quacks  and 
charlatans  whose  pronouncements  have  no  scientific  basis.  Sometimes  the 
diets  are  harmless.  More  often  they  are  dangerous  in  that  by  following 
them  the  users  are  deprived  of  nutrients  required  daily  for  good  nutrition. 
Children  are  the  innocent  victims  when  adults,  particularly  mothers,  are 
deceived  by  the  smooth  talk  of  the  quacks  and  apply  such  dietary  fads  in 
preparing  family  meals.  Some  fad  diets  call  for  the  omission  of  milk,  meat, 
or  eggs.  Others' require  the  use  of  special  “health”  foods,  which  are  pur- 
chased  at  considerable  cost  and  frequently  at  tire  sacr.fice  of  the  basrc 
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foods  needed  for  good  nutrition  by  all  the  family.  Sometimes  they  include 
unusual  foods  and  combinations  which  demand  time  and  effort  in  prepara¬ 
tion,  when  everyday  foods  would  better  accomplish  the  same  purpose. 

Weight-reducing  diets  of  the  extreme  type  are  in  the  fad  class.  F  requent- 
ly  they  are  much  too  low  in  calories  to  provide  an  adequate  diet  even  if 
the  quality  of  the  diet  is  good.  More  often  they  are  bizarre  in  content  as 
well  as  grossly  inadequate  in  the  kind  and  amount  of  nutrients  the>  supply . 
Sometimes  these  diets  are  practiced  by  the  children  themselves,  particu¬ 
larly  adolescent  and  older  teen-age  girls;  in  other  cases,  parents,  using 
them,  foist  some  of  the  features  on  the  children. 

Aside  from  the  negative  aspects  of  fad  diets,  already  mentioned,  chil¬ 
dren  of  the  households  where  they  are  used  receive  a  distorted  concept  of 
the  nutritive  needs  of  the  body  and  ways  in  which  they  are  satisfied.  At 
a  period  in  their  lives  when  they  should  be  learning  to  like  and  eat  all 
wholesome  foods,  they  are  deprived  of  this  valuable  experience— an  over¬ 
sight  which  may  influence  their  eating  habits,  and  hence  their  nutrition, 
throughout  life. 

POOR  HEALTH  PRACTICES 

Too  little  sleep. — Various  health  practices,  as  well  as  diet,  may  influence 
nutrition;  and  foremost  among  these  is  sleep.  A  continual  shortage  of 
sleep,  whether  cut  from  the  evening  or  the  morning  end,  may  adversely 
affect  the  nutrition  of  the  child  in  at  least  two  ways:  During  sleep  the 
body  processes  slow  down  and  the  need  for  energy  is  the  least  the  body 
can  require;  awake  and  active,  the  needs  are  greatly  increased.  Thus  every 
hour  of  waking  activity  deducted  from  the  sleep  quota  increases  the  fuel 
needs  of  the  body.  Unless  more  food  is  eaten  to  compensate,  the  body  tis¬ 
sues  are  burned  and  loss  of  weight  follows.  But,  in  addition,  loss  of  sleep 
results  in  a  hyperirritable  nervous  system;  and  nervous  tension  further  in¬ 
creases  the  food  needs,  while  at  the  same  time  it  usually  diminishes  the 
desire  for  food.  1  hus  a  lack  of  sleep  tends  to  produce  a  nervous,  irritable, 
undernourished  child. 

Important  as  sleep  is  to  children,  the  testimony  of  teachers  and  others 
bears  out  the  general  observation  that  many  boys  and  girls  of  all  ages  are 
regularly  getting  less  sleep  than  their  bodies  need.  For  city  children,  the 
lights  and  confusion  of  crowded  apartments,  evening  movies,  and  early 
morning  newspaper  routes  are  special  problems  that  affect  sleep.  For 
country  children,  inadequate  sleep  is  often  caused  by  chores  night  and 
morning  and  the  very  early  schedule  for  the  school  bus.  For  all  children 
the  radio,  television,  homework,  and  hobbies  offer  stiff  competition  with 
a  reasonable  bedtime  hour. 

It  is  impossible  to  state  exactly  the  amount  of  sleep  required  by  differ- 
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ent  individuals,  or  what  the  bedtime  should  be,  for  these  appear  to  vary 
with  the  individual.  The  co-operation  of  the  child  himself  in  working  out 
a  reasonable  bedtime  hour  is  the  best  solution.  The  plan  arrived  at  should 
be  such  as  to  provide  a  sufficiently  early  bedtime  so  that  he  may  sleep 
until  he  naturally  awakens  in  the  morning,  and  yet  be  up  in  plenty  of 
time  to  eat  a  leisurely  breakfast  and  attend  to  toilet  habits  before  going 
to  school.  The  fact  that  a  child  does  not  go  to  sleep  promptly  on  going  to 


bed  does  not  mean  that  he  does  not  need  the  sleep.  On  the  contrary,  it 
usually  means  that  he  is  too  tired,  or  too  excited,  or  that  sleeping  condi¬ 
tions  are  not  what  they  should  be. 

Lack  of  outdoor  play. — Too  little  outdoor  play,  with  the  consequent  re¬ 
striction  of  fresh  air,  exercise,  and  sunshine  must  also  be  considered  a 
fundamental  cause  of  poor  development.  Ideally,  a  child  should  spend 
many  of  his  waking  hours  out  of  doors.  School,  of  necessity,  cuts  some  five 
to  seven  hours  from  the  school  child’s  quota.  Homework,  music  lessons, 
rehearsals,  and  club  meetings  make  further  inroads  on  outdoor  time.  Pre¬ 
school  children  in  the  country  and  suburban  areas  usually  fare  better,  but 
those  in  city  apartments  are  often  restricted  to  trips  with  mother  to  the 
grocery  and  brief  periods  in  the  park.  Just  how  this  housing  of  children 
acts  to  undermine  their  nutrition  and  general  health  is  not  entirely  clear. 
Certain  it  is  that  sunshine,  fresh  outdoor  air,  and  wholesome,  happy  play, 
no  less  than  sleep  and  food,  are  necessities  for  sound  development. 

Overexercise  and  chronic  fatigue. — Overexercise  and  chronic  fatigue 
may  also  be  contributing  causes  of  malnutrition.  Activity  of  the  right  kind 
and  in  proper  amounts  gives  a  child  the  opportunity  for  association  with 
other  children  and  provides  emotional  outlets.  It  stimulates  the  appetite, 
promotes  sound  sleep  and  good  digestion,  improves  muscle  tone,  and  is  in 
general  conducive  to  good  nutrition.  But  activity  carried  to  excess  be¬ 
comes  a  harmful  rather  than  a  beneficial  factor.  Free  play  in  children’s 
own  games  usually  provides  the  type  of  exercise  desired.  Varied  muscles 
are  used,  periods  of  severe  activity  alternate  with  periods  of  rest,  and 
normal  development  is  favored.  Overexercise  at  sports,  too  vigorous 
training  unsuited  to  the  child,  and  the  allowing  of  children  already  under¬ 
nourished  to  take  part  in  strenuous  exercises  or  sports  have  served  to 


work  harm  to  the  nutrition  of  many  children. 

With  the  undernourished  child  it  is  rare  when  only  one  of  the  above- 
named  factors  can  be  blamed.  A  combination  of  several  is  more  common. 
Often  the  bedtime  is  late,  the  breakfast  and  lunch  are  hurried  and  inade¬ 
quate,  the  diet  insufficient  in  amount  and  lacking  in  essential  loods,  t  e 
outdoor  play  restricted  by  many  indoor  activities,  and  the  life  in  genera 


155 


Why  Aren't  All  Children  Well  Nourished ? 

too  strenuous  and  stimulating.  Such  conditions  may  result  in  a  feeling  of 
frustration,  on  the  part  of  a  child,  leading  eventually  to  a  sense  of  in- 
adequacy  and  unhappiness  which  further  complicates  the  nutrition  pic¬ 
ture. 

PHYSICAL  DEFECTS  AND  DISEASE 
Physical  defects  and  disease  sometimes  stand  in  the  way  of  good  nutri¬ 
tion.  Disease,  of  course,  is  the  physician’s  field.  The  subject  is  introduced 
here  briefly  because  the  teacher,  the  school  nurse,  and  the  parent  are  taught 
to  detect  early  signs  of  childhood  diseases  and  defects.  It  is  equally  impor¬ 
tant  that  they  understand  how  disease  and  nutritional  status  are  related. 
It  is  the  purpose  here  merely  to  point  out  a  few  of  the  conditions  common¬ 
ly  associated  with  malnutrition  in  children. 


DEFECTIVE  TONSILS  AND  ADENOIDS 

Nasopharyngeal  defects,  especially  abnormal  tonsils  and  adenoids,  oc¬ 
casionally  stand  in  the  way  of  children’s  being  well  nourished.  Such  defects 
may  act,  though  they  rarely  do,  as  mechanical  hindrances  to  the  passage 
of  food  and  air,  or  they  may  serve  as  sources  of  infection  when  they  are 
diseased — mechanical  hindrances  result  when  the  nasopharyngeal  areas 
are  enlarged;  infection  results  when  toxic  products  from  diseased  areas  are 
absorbed  into  the  blood  stream.  The  latter  condition  is  less  common  than 
it  formerly  was  due  to  the  use  of  antibacterial  agents  and  better  methods 
of  control  of  infectious  diseases.  But  when  unhampered,  toxic  products 
from  diseased  tonsils  may  circulate  throughout  the  body  causing  a  lowered 
state  of  health  and  nutrition.  A  loss  of  appetite  with  reduced  food  intake 
is  a  common  accompaniment. 


POOR  TEETH 


When  a  child’s  teeth  are  missing,  badly  decayed,  or  maloccluding  there 
is  often  little  chewing  surface,  and  nutrition  may  be  impaired  chiefly  be¬ 
cause  of  inadequate  intake  of  foods.  1  he  child  naturally  cuts  down  on  food 
that  requires  chewing.  One  boy  always  designated  meat  as  “My  enemy,” 
because  of  the  pain  he  experienced  when  he  tried  to  chew  it  with  his  tender 
and  broken  teeth.  The  inclination  is  to  satisfy  the  appetite  with  soft  and 
liquid  foods,  which  would  not  be  likely  to  supply  the  body’s  nutrient 
needs  for  an  extended  period. 

I'eeth,  like  tonsils,  may  also  become  portals  of  entry  for  bacteria  into 
the  body.  When  a  tooth  is  decayed  to  the  pulp,  a  clear  path  to  the  blood 
and  lymph  circulation  is  opened.  Pus  pockets  form  at  the  roots  of  the 
tooth,  and  bacteria  and  their  toxins  have  access  to  any  part  of  the  body 

st  rent  !c  ^  eUma“C  feVer  as  a  “"sequence  of  these  infections* 
streptococci  are  present. 


156 


Nutrition  Work  with  Children 


INFECTIOUS  DISEASES 

Tuberculosis  is  one  of  the  infectious  diseases  related  to  nutrition.  It  is 
caused  by  the  tubercle  bacillus.  Once  tuberculosis  gains  a  foothold  it  be¬ 
comes  a  loe  to  good  nutrition.  It  not  only  sets  up  an  ulcerative  process  in 
the  organ  attacked,  thus  eventually  destroying  its  host,  but  the  toxins 
elaborated  by  the  growing  bacilli  are  carried  throughout  the  body,  with 
resulting  depression  and  actual  destruction  of  body  cells.  The  appetite  is 
often  inhibited.  I  hus  the  affected  individual  who  needs  increased  amounts 
of  food  to  counteract  the  toxic  destruction  and  to  build  up  a  well-nourished 
body  actually  desires  to  eat  less  than  normally.  An  important  aspect  of 
the  treatment  of  tuberculosis  is  a  highly  nutritious  diet. 

Any  infectious  disease  such  as  measles,  scarlet  fever,  or  whooping  cough 
may  likewise  have  an  unfavorable  effect  on  nutrition  by  the  depressing 
effect  of  its  toxins  on  the  appetite  and  on  body  cells.  Fortunately  such 
effects  are  usually  temporary,  for  when  the  disease  has  run  its  course,  the 
toxins  are  counteracted  by  antitoxins,  the  appetite  returns,  and  nutrition 
becomes  normal.  However,  chronic  malnutrition  may  have  its  inception 
in  such  an  attack.  If  a  child  is  allowed  to  return  to  school  while  his  appe¬ 
tite  is  still  poor,  and  if  his  nutrition  and  rest  are  neglected,  he  may  not 
make  full  and  satisfactory  recovery. 

Great  strides  have  been  made  in  controlling  infections  with  new  drugs. 
However,  it  is  not  likely  that  such  infections  will  be  wiped  out  or  even  kept 
in  complete  control  within  the  immediate  future.  It  is  important  therefore 
that  school  authorities  and  parents  understand  not  only  the  precautions 
to  be  taken  with  respect  to  the  infections  themselves,  but  the  possible  im¬ 
plications  of  infections  as  preventives  of  good  nutrition.  Also,  infection  of 
any  kind  may  enhance  the  development  of  anemia  even  in  the  presence 
of  adequate  iron  intake,  by  interfering  with  hemoglobin  synthesis. 

HEART  CONDITIONS 

Heart  disease  is  often  mentioned  as  one  of  the  results  of  infection  from 
diseased  tonsils,  teeth,  or  other  portals  of  entry.  Once  acquired,  it  may  it¬ 
self  cause  a  lowered  state  of  nutrition.  The  action  is  as  follows:  I  wo  to 
three  weeks  following  a  streptococcal  infection  of  the  tonsils,  teeth,  or 
sinuses,  the  heart  and  other  organs  may  react  with  an  inflammatory 
process.  This  process  is  considered  to  be  a  hypersensitization  response  to 
the  bacteria  or  their  toxins.  During  the  active  stage  a  child  usually  pre¬ 
sents  a  classical  picture  of  malnutrition-pale,  tired,  drawn,  with  poor 
appetite,  and  loss  of  weight.  Even  when  the  process  heals,  the  scar  tissue 
remains,  and  may  serve  as  a  continued  handicap.  The  scar  tissue  may 
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cause  the  heart  valves  to  shrink  so  that  they  are  no  longer  able  to  fill  the 
space  they  should,  and  a  leaking  valve  is  the  result.  \\  hen  the  heart  pumps 
a  normal  supply  of  blood  the  defective  valves  allow  some  loss.  The  body 
would  thus  receive  an  insufficient  amount  of  both  oxygen  and  food  nutri¬ 
ents  were  it  not  that  the  heart  is  able  to  compensate  for  this  defect.  It  may 
beat  faster  or  with  greater  force,  and  thus,  by  increased  work,  pump  suffi¬ 
cient  blood  to  keep  the  body  well  nourished.  Enlargement  of  the  heart 
muscle  is  the  result.  So  long  as  the  heart  is  thus  able  to  compensate,  the 
nutrition  does  not  suffer;  but  if  compensation  fails,  nutrition  likewise  must 
fail.  Recovery  from  the  effects  of  such  heart  lesions  in  children,  after  the 
focus  of  infection  has  been  removed,  depends  to  a  high  degree  upon  estab¬ 
lishing  and  maintaining  an  excellent  state  of  nutrition,  fortified  with  ade¬ 
quate  sleep  and  rest. 


OTHER  BODILY  DISORDERS 


Almost  any  type  of  bodily  disorder  may  impair  nutrition  by  some 
means.  Food  allergy,  for  example,  may  be  responsible  indirectly  for  fail¬ 
ure  to  attain  good  nutrition.  This  is  the  case  when  a  child  who  is  allergic 
to  several  important  foods  is  deprived,  over  a  considerable  period  of  time, 
of  the  nutrients  which  those  foods  provide.  Substitution  of  foods  which 
make  a  similar  nutrient  contribution,  or  provision  of  the  nutrients  in 
capsule  form,  temporarily,  may  meet  the  problem  while  every  effort  is 
being  made  to  build  up  immunity  to  the  offending  foods. 

Cerebral  palsy  presents  still  different  problems.  Patients  suffering  from 
spastic  paralysis,  whose  movements  are  limited,  easily  become  obese  and 
suffer  the  ills  which  result.  Patients  with  athetosis,  which  involves  excess 
involuntary  motion,  are  often  undernourished  because  of  the  difficulty  of 
satisfying  the  high  energy  needs  of  the  body.  In  either  case  the  nutrient 
value  of  the  diet  should  meet  nutrient  needs— in  the  first  case  these  needs 
are  associated  with  low,  and  in  the  second  case  with  high,  total  calorie 

1  r  n  It- 


Diabetes  is  potentially  yet  another  cause  of  malnutrition  unless  diet 
herapy  is  properly  planned  and  consistently  followed.  Once  a  diet  is  es- 
ablished  which  eliminates  concentrated  carbohydrates  and  is  high  in  pro- 

for  his  diabetes^”  ^  “y  in  J°S,in’S  Words>  “better  off 


PSYCHOLOGICAL  ASPECTS  OF  FEEDING  IN  DISEASE 

I  he  aim  in  diet  management  is  to  allow  the  child  a  natter,,  „f  i;  • 

close  to  the  normal  as  possible.  The  management  of  tb 1  g  “ 

such  as  diabetes  and  allergy,  when  the  child  is  de  • H T'!  “  condlt,ons 

sy,  wnen  tne  child  is  deprived  of  certain  foods, 
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plays  a  large  part  in  maintaining  good  nutrition.  Children  on  restricted 
diets  often  make  pointed  references  to  the  differences  in  their  diets,  which 
their  conditions  impose,  references  which  reveal  the  depth  of  their  dis¬ 
turbance  at  being  “different”  from  others.  The  trend  in  childhood  dia¬ 
betes  is  toward  greater  flexibility  and  latitude  in  diet.  Mothers  are  urged 
to  restrain  their  feeling  of  anxiety  which  may  be  transmitted  to  the  child. 
As  Rabinovitch  points  out: 

The  emotional  climate  in  which  he  lives  affects  the  diabetic  child’s  response  to  treat¬ 
ment  and  the  course  of  his  illness.  The  effects  of  emotional  overtones  and  attitudes 
may  have  a  very  subtle  and  yet  very  telling  influence  on  the  outcome  of  many  chronic 
diseases,  one  of  which  is  diabetes.  Guided  by  insightful  dietitians,  some  mothers  have 
found  ingenious  ways  to  create  interest  in  meals  for  diabetic  children  that  the  whole 
family  has  enjoyed. 

A  somewhat  similar  adjustment  problem  in  relation  to  diet  is  met  by 
the  allergic  child.  The  role  of  anxiety  as  a  factor  precipitating  attacks  in 
these  cases  is  now  well  established.  “Anxiety  about  food  is  common,”  ex¬ 
plains  Rabinovitch,  “to  some  of  these  children  food  becomes  a  menace, 
and  the  fear  associated  with  the  foods  to  which  they  are  presumed  allergic 
probably  produces  more  attacks  than  the  food  itself.  The  importance  of 
emotional  stability  and  the  proper  psychological  approach  of  the  person 
managing  the  diet  can  scarcely  be  overemphasized  in  the  interest  of  the 
physical  and  emotional  welfare  of  the  child. 
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CHAPTER  VI 


What  Differ  erice  Does  It  Make  to  a  Child 
if  He  Is  Malnourished? 


Having  examined  the  reasons  why  a  child  fails  to  become  well  nour¬ 
ished,  the  question  of  importance  which  now  arises  is:  What  differ¬ 
ence  does  it  make  to  him  if  he  is  malnourished?  What  are  the  consequences 
now;  what  does  the  future  hold?  Will  children  tend  to  outgrow  ill  effects 
and  develop  into  normal  adults,  without  corrective  measures,  or  will  there 
be  serious  damages  which  can  never  be  repaired?  I  hese  are  practical  ques¬ 
tions  on  which  nutritionists  should  be  informed.  1  he  possible  effects  of 
malnutrition  on  physical  growth,  dental  caries,  the  course  of  disease,  the 
nervous  system,  mental  ability,  and  emotional  stability  will  be  considered 

in  this  chapter. 

EFFECTS  ON  GROWTH 


FACTORS  WHICH  CONTROL  PHYSICAL  GROWTH 

Two  factors  control  the  amount  and  manner  in  which  children  grow: 
(1)  the  inherent  capacity  of  each  child;  and  (2)  various  environmental 
conditions.  The  two  are  interdependent.  Heredity  sets  a  limit  upon  the 
final  size  a  child  may  attain  and  it  determines  his  body  build.  But  whether 
a  child  achieves  the  goal  set  by  his  hereditary  pattern  depends  upon  the 
nature  of  the  environment.  Nutrition  is  believed  to  be  a  basic  environmen¬ 
tal  factor  which  affects  this  pattern  vitally.  If  at  a  time  when  the  growt 
impulse  is  strong,  a  child  is  in  excellent  nutritional  status,  growth  will 
usually  proceed  at  the  optimum  rate,  though  it  cannot  be  increased  be¬ 
yond  'the  inborn  capacity.  Once  the  impulse  is  lost  growth  is  no  longer 
possible  though  the  body  may  gain  in  weight  by  additions  large  y 

'"my  of  course,  cannot  be  altered.  But  what  if  nutrition  fails?  It  is 
clear  that  [he  results  will  depend  upon  the  type  and  degree  ol  lailure.  Tod 
wrote  Aat  “the  adult  physical  pattern  is  the  outcome  of  g-wth  along^hnes 
determined  by  heredity  but  enhanced,  dwarfed,  warpcc , 
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its  expression  by  the  influence  of  environment  in  the  adventures  of  life. 
Commenting  on  this  statement,  Sherman  said:  Nutrition  is  one  of  the 
adventures  of  life  to  which  Todd  referred,  and  it  is  now  known  to  be  more 
potent  in  its  influence  upon  life  history  than  could  be  fully  appreciated  at 
the  time  Todd  wrote.” 


EVIDENCE  FROM  ANIMAL  EXPERIMENTATION 

Basic  information  with  respect  to  growth  failure  as  an  effect  of  poor 
nutrition  rests  on  research  findings  on  young  laboratory  and  farm  ani¬ 
mals.  It  has  been  possible  to  amass  a  large  body  of  data  which  leaves  no 
doubt  of  the  nutriton-growth  relationship.  The  advantages  of  animal  re¬ 
search  are  many:  short  life  span  of  the  animals;  brief  growth  period;  pure 
strains;  and  opportunity  to  feed  purified  and  highly  restrictive  diets  when 
desirable.  Underfeeding,  both  quantitative  and  qualitative,  results  in  body 
changes,  including  changes  in  growth  processes.  A  few  of  the  major  conclu¬ 
sions  from  animal  research  will  be  summarized,  particularly  those  which 
appear  to  have  a  counterpart  in  the  growth  of  children. 

All  such  studies  show  that  when  the  supply  of  food  is  inadequate,  the 
body  may  grow  at  a  rate  below  normal,  may  fail  to  grow  at  all,  or — if  the 
deficiency  is  great  enough— may  even  lose  weight.  Body  fat  is  used  to  sup¬ 
ply  the  energy  for  the  body  processes,  and  if  the  shortage  is  extreme  or 
long  continued,  even  the  protein  stores  may  be  drawn  upon.  A  wasted 
body  with  muscles  decreased  in  size  and  vigor  is  the  result. 


Growth  in  height  is  less  quickly  affected  by  undernutrition  than  growth 
in  weight.  It  is  made  at  the  expense  of  other  tissues  of  the  body,  especially 
that  of  fat  and  muscles.  Obviously  such  growth  in  height  cannot  continue 
indefinitely  in  the  face  of  an  inadequate  food  supply.  There  comes  a  time 
when  even  growth  of  the  bones  must  cease  in  order  to  sustain  life.  When 
growth  in  height  continues,  while  weight  remains  stationary,  both  the 
contour  and  composition  of  the  body  changes.  The  body  becomes  long  and 
narrow,  and  chemical  analyses  show  that  fat  disappears  from  the  body  and 
protein  is  decreased,  while  the  water  content  is  greatly  increased. 

V ital  organs,  in  the  main,  appear  to  resist  undernutrition  as  the  muscu- 
ar  and  adipose  tissues  are  sacrificed  to  maintain  them.  The  capacity  to 
Know  after  refeed, ng,  appears  to  depend  on  the  age  of  the  animals  and 
>n  the  severity  of  underfeeding.  But  even  when  normal  size  is  attained 

Jy  tmJe  01  adult  life>  apparently  bodily  changes  have  taken  place  as  a 
result  ol  the  period  of  undernutrition.  In  some  cases  animal  h*  ,  -u 

brain  and  spinal  columns  of  abnormal  composition-  in  other  'tb  * 
nourished  animals  have  been  incapable  of  breeding.  ^  *  C  ma  " 
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APPLICATION  TO  CHILDREN 

In  chapter  iii,  fundamental  growth  patterns  of  children  were  discussed 
primarily  as  they  reflect  basic  growth  capacities  and  as  they  are  affected 
bv  certain  environmental  conditions  as  season,  geographic  location,  and 
socio-economic  status.  Nutrition  was  indicated  as  an  underlying  factor 
in  many  of  the  conditions  discussed.  In  this  chapter  growth  failure  will  be 
considered  as  it  may  be  a  direct  outcome  of  poor  nutrition  in  children. 
Boyd  has  pointed  out  that  parents  are  too  inclined  to  accept  and  blame 
heredity  for  growth  failure  but  that  “slowing  of  growth  is  common  among 
children  and  that  it  frequently  reflects  poor  diet  practices.” 

Cause  and  effect  with  respect  to  poor  nutrition  and  poor  growth  in  chil¬ 
dren  are  not  as  clear-cut  as  in  experimental  animals.  However,  the  fact 
that  the  relationship  is  not  so  evident  does  not  mean  that  the  same  forces 
do  not  operate  in  children  as  in  young  animals  when  conditions  are  similar. 
And  lack  of  proof  of  the  relationship  does  not  mean  that  it  does  not  exist. 
There  are  several  reasons  why  it  is  difficult  to  demonstrate  that  malnu¬ 
trition  is  responsible  for  inadequate  growth  in  children.  The  following  are 
among  the  more  apparent  ones:  (1)  The  mixed  heritage  of  human  beings 
makes  it  impossible  to  know  the  exact  size  a  child  should  attain  at  any 
given  age.  This  uncertainty  leaves  doubt  as  to  whether  growth  is  really 
unsatisfactory  even  though  the  child  may  appear  undersized.  (2)  It  is  im¬ 
possible  to  impose  drastic  dietary  conditions  upon  children  such  as  is  com¬ 
monly  done  with  animals.  (3)  Even  if  this  were  feasible,  the  prolonged 
growth  period  of  children  and  the  relatively  slow  rate  of  growth  would 
delay  the  findings.  (4)  The  ordinary  mixed  diets  usually  eaten  by  children 
are  nearly  enough  adequate  that  body  size  might  not  be  obviously  altered, 
even  though  it,  as  well  as  bodily  parts  and  functions,  were  definitely  im¬ 
paired  as  a  result. 

Despite  the  apparent  difficulties,  there  is  an  increasing  body  of  evidence 
proving  that  unsatisfactory  growth  in  children  is  an  effect  of  poor  nutri¬ 
tive  condition.  The  evidence  is  available  from:  (a)  growth  records  of  chil¬ 
dren  which  suggest  poor  diet  as  a  cause  of  inferior  growth,  and  improved 
growth  as  a  result  of  improved  diets:  ( b )  observations  of  undersized  racial 
groups  where  diet  is  a  dominating  factor;  (c)  studies  of  the  effect  of  re¬ 
stricted  diets  on  the  growth  of  children  during  wars  and  economic  depres¬ 
sions;  (d)  research  studies  in  which  better  growth  of  children  is  demon¬ 
strated  as  a  result  of  improved  feeding  with  various  dietary  supplements. 


What  Difference  Does  It  Make  to  a  Child  if  He  Is  Malnourished?  167 


GROWTH  RECORDS  OF  CHILDREN 

Children  living  under  favorable  economic  conditions  have  been  shown 
repeatedly  to  be  taller,  heavier,  and  better  developed  in  other  respects  at 
a  given  age  than  children  living  under  less  favorable  conditions.  In 
Meredith’s  analysis  of  studies  conducted  on  boys,  made  between  the  years 
1873  and  1950,  he  found,  for  example,  that  North  American  boys  of  the 
indigent  class  were  more  than  two  inches  shorter  and  five  pounds  lighter 
at  a  given  age  than  those  of  the  wealthy  class.  In  general,  similar  differ¬ 
ences  occurred  in  other  body  measurements  (chap.  iii).  Likewise  it  has 
been  shown  that  diets  poor  in  quality  and  quantity  are  more  common  at 
the  low-  than  at  the  high-income  level  (chap.  v).  It  seems  permissible 
to  deduce  from  such  observations  that  inferior  growth  in  children  is 
definitely  associated  with  poor  nutrition. 

A  graphic  illustration  of  the  effect  of  malnutrition  on  physical  growth 
was  reported  by  Todd  from  studies  on  children  in  Cleveland.  He  described 
how,  from  numerous  measurements  of  skeletons,  he  had  set  up  stand¬ 
ards  for  stature  and  weight,  but  when  these  standards  were  applied  to 
school  children  they  failed  to  agree.  He  had  forgotten,  as  he  said,  “that  a 
dead  child  is  a  defective  child — death,  unless  it  comes  from  accident, 
burns,  or  some  sudden  calamity  of  acute  disease  is  a  last  step  in  defective¬ 
ness.  Developmental  growth  is  arrested  long  before  life  is  made  impos¬ 
sible.  The  first  school  in  which  the  measures  were  tested  was  in  a  neigh¬ 
borhood  of  low  economic  status,  and  while  the  divergence  was  not  great 
it  was  sufficient  to  lead  Todd  to  construct  new  standards  based  on  the 
measurements  of  these  living  children.  These  standards  also  proved  un¬ 
satisfactory  when  later  used  with  children  in  more  favored  circumstances 
They  were  still  more  inadequate  when  applied  to  children  in  a  school 

hfalth  “'’teS‘  Where’  through  a  selective  process,  contestants  of  superior 
physical  development  were  competing.  As  Todd  reported- 

These  health  contest  students  were  advanced  in  development  as  thev  were  in  heivh, 
weight  and  mental  attainment,  beyond  the  average.  In  .eight  and  weight  the  differ’ 
ence  was  equivalent  to  approximately  a  year's  growth. 

Later  contests  confirmed  these  findings. 

™=,:: » rzLr  -t . .  * 

undernutrition  may  be  entirelv  madp  i  r°m  s^ort  Peri°ds  of 


Nutrition  Work  with  Children 

plete  and  permanent  recovery.  It  is  possible,  however,  that  impaired 
growth  or  abnormal  structure  due  to  long-neglected  undernutrition  may 
never  be  entirely  compensated. 

The  effect  of  retardation  of  growth  may  be  cumulative  so  that  smaller 
size  appears  to  be  an  inherited  trait  when  actually  it  is  due  to  continuously 
poor  environmental  conditions  over  many  generations.  Examples  of  such 
cases,  in  racial  groups,  appear  to  give  further  evidence  that  inadequate 
diet  leads  eventually  to  malnutrition  and  that  inferior  growth  is  one  man¬ 
ifestation  of  this  condition. 


UNDERSIZED  RACIAL  GROUPS 

The  size  of  the  Japanese  was  long  ago  reported  by  Holt  to  be  influ¬ 
enced  by  their  diet  during  the  growth  period.  On  information  supplied 
him  by  Dr.  Hirai  of  Kyoto,  Holt  compared  the  growth  curves  of  American 
and  Japanese  children.  He  found  almost  no  difference  in  the  first  year, 
while  after  infancy,  when  the  general  diet  was  begun,  the  divergence  was 
striking.  Furthermore,  a  comparison  of  statistics  of  growth  of  Japanese 
children  in  Tokyo  and  in  the  United  States  showed  that  Japanese  children 
reared  in  this  country  were  both  taller  and  heavier  than  those  of  corre¬ 
sponding  age  living  in  Japan.  More  milk  and  generally  more  ample  diet 
here  appeared  to  cause  the  difference.  Dr.  Hirai  reported  the  Japanese 
diet  low,  particularly  in  proteins,  vitamin  A,  and  calcium.  A  similar  situa¬ 
tion  with  respect  to  children  of  Mexican  ancestry,  reared  in  this  country 
and  in  their  homeland,  is  reported  in  chapter  iii. 

Diets  of  certain  racial  groups  in  India  show  a  parallel  relation  between 
body  size  and  type  of  diet.  The  Sikhs  are  tall,  strong,  and  stalwart,  the 
Madrassi  are  small,  poorly  developed,  and  weak.  Traditionally  the  Sikhs 
are  users  of  meat,  vegetables,  whole  grains,  and  milk.  I  he  Madrassi  diet 
is  largely  vegetarian :  they  use  polished  rice,  coffee  with  sugar,  betel  nuts, 
and  almost  no  milk.  To  test  the  theory  that  diet  is  largely  responsible  for 
the  difference  in  size  between  the  Sikhs  and  their  dwarfed  neighbors, 
McCarrison  fed  one  colony  of  laboratory  rats  with  the  Sikh  diet  and  an¬ 
other  colony  of  rats  with  the  Madrassi  diet.  The  results  confirmed 
McCarrison’s  belief  that  the  better  diet  promoted  greater  size  and  better 
health;  the  poorer  one,  stunting  of  growth  and  general  physical  disability. 


OUTCOMES  OF  RESTRICTED  DIETS  DURING  WAR  AND 
ECONOMIC  DEPRESSION 

Food  restrictions  of  different  degrees  and  for  varying  lengths  of  time  are 
the  consequences  of  war  and  economic  depression.  Such  disasters,  there¬ 
fore  serve  as  a  mass  demonstration  of  what  deprivations  can  mean  to  the 
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growth  of  children.  Children  in  and  near  a  war  zone  usually  suffer  most. 
Here  it  is,  then,  that  one  expects  to  find  inferior  growth.  During  World 
War  II  food  supplies  in  France  were  meager  over  an  unusually  long 
period.  Many  studies  were  made  to  determine  the  effect  on  children’s 
growth.  Stuart  conducted  one  such  study  in  unoccupied  France  in  1942. 
Diets  were  found  to  be  inadequate  in  total  calories,  protein,  and  calcium 
and,  in  general,  unsatisfactory  in  vitamin  content.  Measurements  showed 
that  the  French  children  were  between  one  and  one  and  one-half  years  be¬ 
hind  American  children  of  the  same  age,  in  body  size,  and  that  they  were 
especially  retarded  in  the  development  of  muscles.  The  patterns  of  devel¬ 
opment  of  bones,  as  seen  in  X-ray  films,  indicated  a  year  or  more  retarda¬ 
tion,  on  the  average. 

In  1946  LaPorte  attempted  to  discover  the  effects  of  war-imposed 
dietary  limitations  on  the  growth  of  2,595  Paris  school  children.  He 
studied  the  records  of  school  doctors  before  (1938)  and  after  five  years  of 
conflict  (1944).  In  general  the  average  weights  and  heights  of  Paris  chil¬ 
dren  of  corresponding  age  were  less  in  1944  than  in  1938.  Among  boys  the 
deficiency  was  more  pronounced  for  adolescents  of  twelve  to  sixteen  years 
than  for  younger  boys,  the  maximum  difference  of  11.4  pounds  being  at 
fourteen  years.  In  contrast,  the  average  weight  of  girls  sixteen  years  of  age 
was  greater  in  1944  than  in  1938.  This  in  itself  adds  evidence  to  the  argu¬ 
ment  because  the  older  girls  worked  on  farms  during  vacations  and  thus 
obtained  the  benefit  of  better  food.  Average  heights  were  less  for  all  age 
groups  of  both  sexes  in  1944  than  in  1938,  with  the  exception  of  the  six¬ 
teen-year-old  girls.  The  maximum  difference  for  boys  was  3.1  inches;  for 
girls  1.5  inches. 

The  most  extensive  survey  during  World  War  II  and  the  postwar  period 
was  conducted  in  France  by  the  National  Institute  of  Hygiene.  The  in¬ 
stitute  followed  800,000  children  over  six  years  of  age,  from  various 
gions  of  I  ranee,  from  1940  to  1948.  Following  are  the  two  main  conclu 
sions  of  this  report:  (1)  There  was  delay  in  growth  in  height  of  children 
and  it  was  most  prevalent  during  the  period  of  acute  food  shortage  The 
maximum  delay  was  observed  in  the  group  of  thirteen-year-old  girls  where 
it  reached  /  cm.  (2)  This  delay  in  growth  appeared  completely  reversible 

By  the  time  these  same  children  had  reached  the  age  of  sixteen  the  deficit 
had  been  eliminated. 

Growth  studies  in  other  countries  involved  in  World  War  II  show  re¬ 
sults  correlated  with  food  supplies.  In  Holland,  for  example,  no  serious  de- 
a>s  m  the  growth  rate  of  children  were  observed  until  they  were  subjected 
o  the  starvation  conditions  which  existed  in  1944.  In  Switzerland  despite 
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a  decrease  in  the  total  food  supply,  it  was  possible,  due  to  improved  dis¬ 
tribution  of  protective  foods,  to  demonstrate  an  increase  in  the  average 
weights  and  heights  of  school  children  during  the  war  period.  In  Britain, 
there  was  some  evidence  of  inferior  growth  during  the  early  years  of  the 
war,  a  condition  which  was  apparently  corrected  when  the  British  Minis¬ 
try  of  Food  began  functioning  and  children  were  given  special  considera¬ 
tion  in  the  distribution  of  protective  foods. 

The  various  observations  just  reported  show  clearly  that  wartime  food 
shortages  may  easily  result  in  the  malnutrition  of  children.  But  they  also 
show  that  even  war  need  not  create  feeding  conditions  unfavorable  to  the 
development  of  children  for  more  than  brief  critical  periods.  The  application 
of  special  rationing  regulations  providing  children  with  milk  and  other 
protective  foods  has  demonstrated  that  nutrition  can  be  maintained  or 
even  improved  if  the  available  foods  are  distributed  in  accordance  with 
nutritional  needs. 

Depression  conditions  differ  from  those  of  war  in  that  food  is  plentiful 
but  the  unemployed  lack  funds  with  which  to  purchase  it.  Several  studies 
were  organized  to  determine  the  effect  of  underfeeding  in  the  economic  de¬ 
pression  of  the  early  1930’s.  Clear-cut  results  were  difficult  to  obtain  be¬ 
cause  relief  was  soon  administered  to  those  in  need  and  the  small  differ¬ 
ences  in  growth,  if  they  existed,  were  not  easily  detectable.  It  must  be 
recognized,  however,  that  small  differences  which  seem  only  suggestive 
may  be  indicative  that  more  serious  consequences  might  have  followed  if 
unfavorable  conditions  had  continued.  There  is  no  reason  to  believe  that 
results  of  depression  deprivation  would  be  different  from  those  of  war  if 
allowed  to  continue  for  a  protracted  period. 

RESEARCH  ON  IMPROVED  FEEDING 

The  evidence  thus  far  submitted  has  dealt  with  the  effects  of  sub¬ 
normal  nutrition  on  growth.  Even  more  striking  perhaps  is  the  evidence 
afforded  by  approaching  the  problem  from  the  opposite  viewpoint, 
namely,  by  determining  the  effects  of  improved  nutrition  on  growth,  thus 
demonstrating  by  indirection  that  poor  growth  is  a  result  of  inadequate 
nutrition. 

A  pioneer  study  demonstrating  this  point  was  carried  out  in  an  English 
institution  by  Corry  Mann.  He  tested,  on  a  colony  of  350  boys,  housed  on 
the  cottage  system,  the  effect  on  growth  of  making  certain  additions  to  the 
usual  diet,  over  a  period  of  two  years.  The  supplements  were  chosen  to 
test  possible  deficiencies  in  calories,  protein,  vitamins,  and  inorganic  salts. 

One  cottage  of  boys  was  kept  on  the  usual  diet,  as  controls.  To  the  diets 
of  each  of  several  other  groups  was  added  a  supplement  yielding  approxi- 
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mately  336  calories  daily.  In  one,  this  was  given  as  a  pint  of  milk;  in  others, 
as  sugar,  margarine,  and  butter,  respectively.  A  fifth  group)  was  given  an 
amount  of  casein  equal  to  the  quantity  supplied  by  the  pint  of  milk,  and  a 
sixth  group)  was  given  watercress.  Any  addition  to  the  basic  diet  produced 
some  gain  in  weight  (Chart  20-A).  The  greatest  growth  acceleration  was 
produced  by  the  addition  of  one  pint  of  milk.  By  its  use  an  annual  gain  of 
3.85  pounds  and  1.84  inches  made  on  the  usual  house  diet  was  increased 
to  6.98  pounds  and  2.63  inches. 

These  observations  were  essentially  duplicated  by  Orr  and  co-workers 
in  large-scale  tests  with  school  children  in  England,  Scotland,  and  Ireland. 
Supplementary  lunches  of  three  types  were  used:  whole  milk,  separated 
milk,  and  biscuits.  The  average  annual  gains  of  both  milk-fed  group)S  ex¬ 
ceeded  those  of  the  biscuit  group  and  controls,  and  there  was  no  significant 
difference  in  gains  on  the  two  types  of  milk.  The  following  year  the  group)s 
were  reversed,  the  former  biscuit  group  now  receiving  milk,  the  milk 
group,  biscuits.  The  annual  gains  were  likewise  reversed,  thus  demon¬ 
strating  that  milk  made  the  difference. 

At  the  University  of  California,  Morgan  tested  the  effect  of  dietary 
supplements — milk,  figs,  oranges,  wheat  germ,  and,  chiefly  for  calories,  a 


sweet  sandwich  on  the  growth  of  California  children  in  various  economic 
groups.  Any  addition  to  the  usual  diet  resulted  in  improved  growth,  the 
particular  food  responsible  for  the  superior  gain  depending  on  the  defi¬ 
ciency  in  the  home  diet  and  the  extent  to  which  the  supplemented  food 
supplied  the  missing  nutrients. 

Spies  and  co-workers  added  six  quarts  of  milk  weekly  to  the  diets  of 
forty-one  chronically  undernourished  children  for  a  period  of  twenty 
months.  There  was  increased  rate  of  growth  in  73  p)er  cent  of  the  group 
as  the  result  of  adding  the  milk.  An  average  gain  of  1.23  cm.  in  height  and 
1.35  kg.  in  weight  was  made  by  the  supplemented  group  over  the  non- 
supplemented  control  group.  Mack  and  Urbach  found  that  institutional 
c  ildren  grew  better,  showed  improvement  in  blood  values  and  in  skeletal 

development  when  their  diets  were  supplemented  with  foods  in  which  they 
were  formerly  poor. 


In  a  senes  of  studies  Roberts  added  different  supplements  to  the  diets 
° .f  institution  children.  In  one  such  study  from  two  to  three  bananas  were 

better  than  m°nths,t0  a  gr°UI>  °f  bo>’s  whose  &*>,  ‘hough 

be  te  than  he  average,  appeared  to  need  some  supplementation  in  vitamin 

t  and  calor.es  (Chart  20-B).  In  a  study  similarly  planned  Robert  add 
ed  one  pint  of  milk  daily  for  a  full  vear  L  '  ,  ’  tS  add- 

another  group  of  children  (Chart  20  C)  Th  instltutlonal  dlet  ol 

scant  nint  i  i  20'C)’  Fhey  were  already  receiving  one 

scant  pint.  In  both  cases  the  results  were  measured  on  carefully  matched 


CHART  20 

Graphs  Showing  Better  Gains  in  Height  and  Weight  with  Improved  Diets 


C.  Percentage  of  children  making  expected  gains  in  weight  and  height  by  dietary  D.  Percentage  of  expected  gains  made  by  children  in  an 

groups  (Roberts).  institution:  On  the  regular  institution  diet  (before);  during 

Control — Institution  diet.  Milk — 1  pint  milk  added  daily  to  institution  diet.  the  time  the  diet  was  supplemented  to  make  it  nutritional- 
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groups  by  growth  in  height  and  weight,  as  well  as  by  rate  of  ossification  of 
carpal  bones,  and  other  manifestations  of  development.  By  all  criteria 
used,  the  supplemented  group  in  each  case  fared  better  than  the  non- 
supplemented  one.  But  even  with  the  supplements,  the  children  did  not 
measure  up  to  desired  standards. 

The  results  obtained  in  these  studies  with  a  single  food  supplement  in¬ 
dicated  to  Roberts  the  desirability  of  testing  the  effect  of  supplementing 
the  diets  of  children  with  all  foods  needed  to  make  them  iully  meet  the 
amounts  recommended  in  the  usual  dietary  patterns.  Such  a  study  was 
conducted  by  Roberts  and  her  associates  in  an  institution  housing  152 
children,  ages  two  to  fourteen,  most  of  them  girls.  The  original  institution¬ 
al  diet  contained  some  of  all  the  essential  foods,  but  in  most  cases  in  in¬ 
adequate  amounts.  The  foods  provided  to  bring  about  the  desired  im¬ 
provement  were  (1)  one  pint  or  more  of  milk  daily;  (2)  five  eggs  per  week 
per  child;  (3)  one  ounce  of  cheese  three  times  per  week;  (4)  one  ounce  of 
butter  per  day;  (5)  a  whole-grain  breakfast  cereal  each  morning;  (6)  pine¬ 
apple  juice  ad  libitum;  and  (7)  a  5-ounce  serving  of  ice  cream  twice  per 
week.  Only  the  results  with  respect  to  growth  will  be  reported  here.  (See 
chap,  vii  for  findings  on  other  aspects  of  the  study.) 

Blair  and  Roberts  made  comparisons  of  the  rate  of  gain  in  height  and 
weight  of  these  children  before,  during,  and  after  diet  supplementation 
(Chart  20-D)  and  also  between  the  gains  of  the  children  present  through¬ 
out  and  those  present  irregularly  or  for  shorter  periods.  The  beneficial 
effects  were  shown  by  the  following:  (1)  In  the  pre-period,  the  group  as  a 
whole  averaged  61  per  cent  of  its  expected  gain  in  weight;  in  the  supple¬ 
mentation  period  the  percentage  rose  to  140  per  cent,  and  gains  continued 
at  a  high  level  in  the  after-period.  The  gains  in  height  followed  a  similar 
pattern.  (2)  The  percentage  of  children  under  average  weight  for  height 
decreased,  and  there  was  a  definite  shift  of  the  group  toward  more  favorable 
weight-height  status.  (3)  By  every  basis  of  comparison  the  group  which 
was  present  throughout,  and  had  the  benefits  of  the  improved  diet  for  the 

year,  fared  significantly  better  than  those  present  irregularly  or  for  shorter 
periods. 


Orr  has  said  that  an  adequate  diet  is  one  which  is  not  susceptible  of 
improvement  as  judged  by  growth  and  other  signs  of  development.  In 
each  of  the  studies  just  described  the  original  diet  was  inadequate  by  this 
criterion  and  supplementation  was  responsible  for  improved  growth  prog¬ 
ress.  hen  growth  can  be  thus  improved,  it  may  be  deduced  that  some 

th? u°  UrC  6XiSted  °n  the  original  “Adequate  diet  and  that 

the  diet  itself  was  a  prime  factor  in  that  failure. 
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EFFECTS  ON  TEETH 

Dental  defects  are  widespread  and  costly.  It  is  estimated  that  in  recent 
years  two-thirds  of  a  billion  dollars  has  been  spent  annually  for  dental  care 
in  this  country,  an  amount  which  represents  13  per  cent  of  the  total  out¬ 
lay  for  all  medical  services  in  one  year.  Furthermore,  it  is  estimated  that 
with  the  combined  efforts  of  all  the  practicing  dentists  in  the  United 
States,  no  more  than  one-fourth  of  the  repair  services  required  can  be  pro¬ 
vided.  Obviously  the  pressing  need  is  for  preventive  measures.  The  devel¬ 
opment  of  caries-resistant  teeth  is  one  such  measure.  And  good  nutrition 
as  a  factor  in  building  such  teeth  holds  great  promise  for  moving  toward 
the  objective. 

There  is  a  growing  belief  that  teeth  are  an  integral  part  of  the  living 
body.  As  such  they  require  nourishment.  Evidence  of  this  fact  casts  some 
light  on  the  part  played  by  nutrition  in  the  tooth-decay  process. 

Although  the  relation  of  nutrition  to  teeth  is  rather  generally  recog¬ 
nized,  there  is  far  from  universal  agreement  as  to  the  qualities  of  diet 
which  are  concerned  therewith  and  their  mode  of  action.  In  order  to  un¬ 
derstand  the  various  ways  in  which  nutrition  may  be  involved  in  dental 
caries  it  is  necessary  to  know  the  stages  through  which  a  tooth  passes  from 
its  earliest  beginnings  and  to  consider  ways  in  which  each  stage  offers 
opportunities  for  insight  into  the  dental-nutrition  relationship.  Shaw  di¬ 
vides  the  life  history  of  the  tooth  into  three  major  phases:  (1)  the  develop¬ 
mental  stage;  (2)  the  phase  of  maturation;  and  (3)  the  maintenance  stage. 
The  significance  of  each  to  the  question  under  consideration  will  be  re¬ 
viewed  below. 

DEVELOPING  TEETH 

The  developmental  stage  extends  from  that  period  when  the  tooth  be¬ 
gins  to  form  to  the  time  when  the  crown  of  the  tooth  is  fully  formed  in  the 
jaw  and  ready  to  erupt.  The  relation  of  nutrition  to  teeth  during  this 
period  has  been  explored  by  a  number  of  research  workers.  Edward 
Mellanby  was  the  first  to  demonstrate  that  deficiency  of  vitamin  D  during 
tooth  development  in  puppies  resulted  in  malformed  enamel  (hypoplasia). 
If  the  deficiency  was  imposed  during  pregnancy,  it  was  deciduous  teeth 
of  the  young  that  were  affected;  if  it  was  during  early  postnatal  hie 
while  the  permanent  teeth  were  being  developed,  the  permanent  teeth 
were  affected.  Later,  May  Mellanby  postulated  that  poorly-formed  hu¬ 
man  teeth  were  more  susceptible  to  decay  than  perfectly-formed  teeth. 
Other  investigators  have  tested  this  theory  with  human  subjects.  Inde¬ 
cisive  results  have  been  obtained,  probably  because  of  the  difficulty  of 
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controlling  conditions  during  the  long  experimental  periods  required. 
Most  of  these  studies  suggested  that  poorly-formed  teeth  did  not  oi  neces¬ 
sity  decay,  but  in  the  presence  of  caries-producing  conditions,  they  were 
more  likely  to  decay  than  perfectly-formed  teeth.  If  this  is  the  case,  a 
nutrition-caries  relationship  exists  in  the  very  structure  of  the  tooth. 

Sognnaes  was  the  first  to  demonstrate  the  relationship  of  nutrition  to 
caries  susceptibility  in  teeth  of  experimental  animals.  He  studied  the  effect 
of  purified  and  natural  food  rations  on  the  caries  susceptibility  of  the 
Syrian  hamster.  The  teeth  of  this  species  begin  to  develop  at  an  early 
fetal  stage;  by  the  time  the  animals  are  weaned,  the  teeth  are  fully  de¬ 
veloped.  In  a  series  of  experiments  the  rations  were  introduced  during 
(a)  pregnancy,  ( b )  lactation,  and  (c)  posteruptively.  The  earlier  the 
purified  ration  was  introduced,  the  greater  the  incidence  of  tooth  decay. 
Even  when  the  purified  ration  was  begun  after  the  teeth  developed,  the 
amount  of  tooth  decay  was  appreciable.  For  the  animals  fed  natural  food 
diets  throughout  their  entire  existence,  tooth  decay  was  almost  non¬ 
existent. 

Sognnaes  and  Shaw  of  Harvard  University,  using  still  another  tech¬ 
nique,  produced  evidence  of  active  nutritional  processes  in  the  teeth  of 
immature  animals.  The  investigators  used  radioactive  isotopes  with  young 
monkeys  to  study  the  utilization  of  nutrients  by  developing  teeth.  The 
monkeys  were  injected  with  known  amounts  of  radioactive  phosphorus. 
Radio  autographs  were  made  of  ground  sections  of  the  teeth.  The  regions 
of  greatest  metabolic  activity  were  in  the  areas  of  enamel  and  dentin  which 
were  being  formed  at  the  time  the  radioactive  phosphorus  was  available 
in  the  circulatory  system. 


MAIUKiWG  TEETH 


The  phase  of  maturation  begins  at  the  moment  the  tooth  starts  to  erupt 
and  continues  until  the  time  when  the  tooth  can  truly  be  considered  a 
completed  structure.  The  tracer  studies  of  Sognnaes  and  Shaw  show  that 
the  newly-erupted  tooth  still  has  a  relatively  high  ability  to  incorporate 
phosphorus  into  its  structure.  Throughout  the  enamel  there  is  a  deposition 
of  considerable  radioactive  phosphorus.  The  highest  activity  is  in  the  in¬ 
ternal  dentin  which  was  being  formed  at  the  time  of  the  experiments. 

Evidence  that  diet  is  a  factor  in  tooth  maturation  is  found  also  by  the 
staining  reaction  of  enamel.  Fully  formed  normal  enamel  when  studied 
in  ground  sections  is  almost  impenetrable  to  any  biologic  stain.  Animals 
which  were  tube  fed  caries-producing  diets  throughout  life  attained  an 
amel  which  was  practically  impenetrable  to  histologic  stains.  Animals 


1  /()  Nutrition  Work  with  Children 

eating  the  same  caries-producing  diet  during  this  stage  of  maturation 
never  did  attain  a  fully  matured  enamel,  as  evidenced  by  its  relative  per¬ 
meability  to  histologic  stains.  The  question  arises:  Is  prevention  of  full 
enamel  maturation  one  way  in  which  a  caries-producing  diet  contributes 
to  susceptibility  to  tooth  decay?  Shaw  points  out  the  need  for  more  re¬ 
search  on  this  point  but  concludes  that  “in  some  way,  which  we  can’t 
characterize,  maturation  of  teeth  varies  with  the  type  of  diet  which  the 
teeth  are  exposed  to  in  the  oral  cavity  and  systemically.” 

The  Harvard  group  is  studying  the  relation  of  nutrition  to  maturing 
teeth  in  ten  Rhesus  monkeys.  The  first  four  permanent  molars  were  fully 
erupted  at  the  beginning  of  the  experiment  and  had  thus  matured  while 
the  monkeys  were  on  a  natural  diet.  The  monkeys  were  then  put  on  a 
caries-producing  diet.  At  the  end  of  four  and  one-half  years  only  four  of 
the  forty  first  molars  under  observation  showed  lesions.  However,  those 
teeth  which  later  matured  on  the  caries-producing  diet  gave  a  different 
picture.  Ten  of  the  forty  second  permanent  molars  are  already  carious, 
even  though  they  have  had  only  two  to  two  and  one-half  years  in  the  same 
oral  environment.  Only  three  of  the  ten  monkeys  have  erupted  their  per¬ 
manent  third  molars.  Of  these  twelve  third  molars,  nine  are  already  cari¬ 
ous  even  though  their  oral  exposure  has  been  less  than  a  year  and  one-half 
in  each  case.  In  other  words,  the  first  permanent  molars  have  been  much 
longer  in  the  oral  cavity  and  yet  have  developed  only  a  fraction  of  the 
number  of  carious  lesions  as  have  the  other  permanent  molars.  The  favor¬ 
able  effect  of  good  nutrition  during  the  maturing  period  is  strikingly 
evident. 

FULLY  FORMED  TEETH 

Investigators  have  attempted  to  determine  whether  the  fully  developed 
tooth  still  requires  nourishment.  Shaw  calls  attention  to  the  organic  mat¬ 
ter  present  within  the  enamel,  the  so-called  organic  matrix.  Near  the 
surface  of  the  enamel,  the  strands  of  organic  matter  are  relatively  diffused 
and  far  apart.  In  a  cross-section  of  such  an  area,  the  fibers  have  a  honey¬ 
combed  appearance.  In  a  little  deeper  area  of  the  enamel,  the  organic 
matter  is  much  denser.  Where  the  dentin  and  enamel  meet  there  is  a  still 
denser  organic  framework  than  is  found  on  the  surface.  It  has  been  sug¬ 
gested  that  the  organic  matrix  can  “contribute  considerably  to  the  main¬ 
tenance  of  the  enamel  and  to  the  transport  of  nutrition  through  it.” 

Radioisotope  studies  show  that  there  is  a  phosphorus  turnover  even  in 
teeth  which  have  been  fully  formed  for  a  long  period.  Activity  is  particu¬ 
larly  high  in  the  outer  surface  of  the  enamel  and  in  the  secondary  dentin, 
the  average  radioactivity  for  the  dentin  being  about  ten  times  as  high  as 
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for  the  enamel.  Such  studies  have  demonstrated  that  most  of  the  phos¬ 
phorus  turnover  in  the  enamel  is  attributable  to  the  interchange  with  the 
saliva  which  bathes  the  enamel;  practically  all  of  the  radioisotope  found 
in  dentin  was  shown  to  have  come  from  the  blood  supply  of  the  pulp. 

The  incidence  of  decay  in  the  fully  formed  teeth  of  rats  was  studied  by 
feeding  one  group  with  a  caries-producing  diet  and  their  litter  mates  with 
the  same  diet  via  tube.  The  former  developed  approximately  five  carious 
teeth,  on  the  average,  whereas  the  latter  had  none.  It  appears  then  that 
caries  can  be  prevented  if  the  teeth  of  caries-susceptible  animals  are  pro¬ 
tected  from  all  food.  This  was  found  true  even  when  the  salivary  glands  of 
the  animals  were  removed. 

Shaw  makes  two  observations  with  respect  to  diet  and  dental  caries 
during  the  period  of  tooth  maintenance: 

1.  If  teeth  at  the  time  of  their  full  maturation  are  caries  susceptible  by  reason  of 
their  environment  during  development  and  maturation,  caries  is  difficult  to  prevent ; 
but  the  highest  degree  of  caries  prevention  can  be  achieved  by  feeding  an  adequate 
diet  of  natural  foodstuffs  with  a  balanced  protein-fat-carbohydrate  relationship. 

2.  If  teeth  at  the  time  of  their  full  maturation  are  caries  resistant  by  reason  of 
their  environment  during  development  and  maturation,  caries  is  difficult  to  produce 
unless  such  drastic  procedures  as  removal  of  the  salivary  glands  or  the  feedings  of  ex¬ 
tremely  high  sugar  diets,  or  both,  are  imposed. 


Investigations  of  the  relation  of  nutrition  to  dental  decay,  of  the  type 
reported  above,  obviously  must  be  conducted  chiefly  on  laboratory  ani¬ 
mals.  Aside  from  the  fact  that  it  is  out  of  the  question  knowingly  to  place 
human  beings  on  caries-producing  diets,  there  is  the  added  problem  of  the 
long  span  of  time  required  for  human  tooth  development.  There  are  avail¬ 
able,  however,  several  studies  on  human  subjects  and  surveys  of  popula¬ 
tions  which  have  made  valuable  contributions  to  the  subject.  The  follow¬ 
ing  examples  all  point  to  the  importance  of  an  adequate  diet  for  preven¬ 
tion  of  tooth  decay. 


In  the  first  of  these  studies  M.  Mellanby  and  Pattison  tested  the  effect 
of  changes  in  the  diet  on  the  arrest  and  spread  of  caries  in  a  children's 
institution  of  Sheffield,  England.  The  teeth  of  the  children  were  examined 
1  ore  e  etc  ing  >egan,  and  the  carious  points  as  well  as  the  hardness  or 

milk  rodt-  Cnt",'  WCTe  reCOrded'  Diets  var>’ing  in  the  amounts  of 
lk,  co  l  liver  oil,  and  eggs  were  given  to  four  groups.  After  eight  months 

re-exam, nations  were  made  by  the  same  method  and  by  the  same  oh 

inTthe  list  dTet  "Thrl  2  in  the  group  receiv'- 

-  diets.  I  he  indications  were  that  this  inhibiting  effect  could 

largely  be  attributed  to  vitamin  D.  In  a  later,  more  extensive8  study  undlr 
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M.  Mellanby’s  direction  332  children  in  three  institutions  were  given 
supplements  of  syrup,  olive  oil,  and  cod  liver  oil,  respectively,  and  progress 
of  dental  caries  determined  at  six-month  intervals.  A  marked  decrease  in 
the  spread  of  caries  was  observed  in  the  group  receiving  cod  liver  oil  as 
opposed  to  those  on  syrup  and  olive-oil  supplements.  Thus  vitamin  D 
again  appeared  to  be  the  chief  determining  factor. 

In  this  country  the  first  evidence  of  a  similar  type  came  from  Boyd  and 
Drain  of  the  University  of  Iowa,  as  an  outcome  of  unexpected  observa¬ 
tions  that  certain  children  coming  to  the  clinics  showed  a  striking  arrest 
in  dental  caries.  In  seeking  an  explanation  it  was  discovered  that  without 
exception  these  cases  were  diabetic  patients  who  had  been  treated  six 
months  or  more.  A  group  of  nondiabetics  in  the  orthopedic  ward,  all  of 
whom  had  progressive  caries,  was  then  given  diets  similar  to  those  of  the 
diabetics,  but  without  insulin;  a  group  with  celiac  disease — a  condition  in 
which  tolerance  for  fat  and  starch  is  low  and  the  energy  of  the  diet  must 
be  derived  largely  from  protein  and  simple  sugars — was  given  a  diet 
meeting  all  nutritive  requirements  for  minerals  and  vitamins;  and  a  group 
of  preschool  children  in  their  own  homes  was  supervised  to  insure  that 
foods  commonly  regarded  as  essential  to  good  nutrition  in  preschool  years 
were  regularly  consumed  in  prescribed  amounts.  In  all  cases  in  which  the 
diets  were  actually  eaten,  the  results  were  the  same,  namely,  an  arrest  of 
caries,  as  attested  both  by  no  increase  in  size  or  number  of  cavities  present 
and  by  a  change  of  formerly  soft  dentin  to  one  of  hardness  after  a  few 
weeks  or  months  on  the  dietary  regime.  Clearly,  the  explanation  was  that 
the  diets,  though  differing  greatly  in  their  source  of  energy,  were  alike  in 
that  all  contained  an  abundance  of  the  essential  elements  for  good 


nutrition. 

Boyd  has  continued  his  investigations  of  the  relation  of  diet  to  dental 
caries  with  results  similar  to  those  reported  above.  In  recent  experiments 
conducted  in  a  children’s  institution,  relatively  high  amounts  of  sugar  in 
the  diet  did  not  result  in  an  increase  in  dental-caries  incidence  providing 
the  rest  of  the  diet  was  adequate.  Mack  has  published  similar  findings. 

A  handicap  in  most  human  dental  studies  is  lack  of  information  regard¬ 
ing  the  diet  during  the  development  of  the  teeth  and  consequently  igno¬ 
rance  of  whether  the  teeth  are  caries-susceptible.  This  handicap  is  elimi¬ 
nated  in  part  when  observations  are  made  on  population  groups  under  cir¬ 
cumstances  which  make  it  possible  to  know  the  general  character  ol  the 
diet  over  a  period  of  years.  This  opportunity  was  afforded  in  certain 
European  countries  during  World  War  II  when  there  was  government- 
imposed  food  rationing.  In  general,  wartime  food  rations  differed  from 
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usual  food  supplies  in  that  sugar  and  other  refined  carbohydrates  were  re¬ 
duced,  with  a  proportionate  increase  in  high-extraction  Hour,  and  in  vege¬ 
tables,  and  a  milk  distribution  plan  which  provided  lor  more  satisfactory 
amounts  of  milk  for  children  and  for  pregnant  women. 

Varying  degrees  of  reduction  in  dental-caries  incidence  of  different  age 
groups  of  children  were  soon  observed,  but  the  maximum  reduction  did 
not  occur  until  five  or  six  years  after  the  rationing  program  began.  Actual¬ 
ly  the  length  of  time  necessary  to  produce  the  maximum  reduction  in  tooth 
decay  corresponded  quite  well  with  the  length  of  time  needed  for  the  com¬ 
plete  development  of  the  teeth.  These  facts  strongly  suggest  that  wartime 
reduction  in  tooth  decay  can  best  be  explained  by  an  indirect  favorable 


influence  on  the  development  and  maturation  of  the  teeth  and  cannot  be 
attributed  solely  to  a  change  in  oral  environment. 

In  Norway,  Toverud  reported  the  results  of  a  series  of  surveys  to  deter¬ 
mine  the  effect  of  diet  and  general  health  on  the  frequency  of  dental  caries 
in  Norwegian  children.  Dental  caries  was  rampant  in  all  age  groups 
studied.  The  details  of  the  elaborate  plan  of  the  surveys  will  not  be  de¬ 
scribed  here.  Instead,  an  example  will  be  given  of  the  findings  on  perma¬ 
nent  teeth  of  one  age  group — seven-year-old  children.  For  the  dental  ex¬ 
aminations  the  children  were  grouped  by  years  of  age  into  five  categories 
from  two  and  one-half  to  seven  years.  The  caries  incidences  of  the  indi¬ 
vidual  age  groups  were  compared  from  year  to  year.  In  other  words,  the 
investigator  compared  the  dental-caries  experience  of  seven-year-olds  of 


any  one  year  with  that  of  seven-year-olds  in  any  preceding  or  subsequent 
year.  In  1939,  with  the  imminence  of  war  evident,  the  Norwegian  govern¬ 
ment  cut  sugar  supplies  by  about  50  per  cent.  Obviously  the  seven-year- 
olds  in  that  year  and  those  following  immediately  did  not  benefit  from 
this  reduction  because  their  permanent  teeth  were  already  fully  formed. 
However,  as  the  war  progressed  and  rationing  continued,  there  was  gradu¬ 
al  reduction  in  tooth  decay.  The  maximum  reductions  were  reached  in 
1945-47,  six  years  after  the  rationing  began.  Soon  after  a  rise  took  place. 
I  able  9  provides  the  record  for  one  representative  village. 

The  explanation  is  not  simple.  The  investigators  and  others  propose  the 
foflowmg:  The  seven-year-olds  in  1945  were  born  in  1938,  when  the  first 
permanent  molars  were  just  beginning  to  form  in  the  jaw.  Throughout  the 
seven-year  developmental  period  of  the  molars  the  children  were  subjected 

°  .  a  d'etS  “f  wartime  'iving.  “d  when  their  teeth  erupted  into 

such  a  wartime  oral  environment”  practically  no  tooth  decay  occurred 
m  companson  to  that  of  children  who  were  seven  years  old  in  ,939  and 
Who  had  lived  on  a  prewar  diet  which  apparently  favored  the  development 
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of  caries-susceptible  teeth.  Data  are  now  available  until  1948.  The  coun¬ 
try  has  returned  to  prewar  diets.  The  permanent  teeth  of  children  seven 
years  old  in  1948  are  showing  more  decay.  It  would  appear  from  the  evi¬ 
dence  that  nutrition  played  an  important  part  in  building  teeth  resistant 
to  decay.  Toverud  suggests  that  the  recent  rise  in  caries  may  be  attributed 
to  the  higher  intake  of  refined  carbohydrate  which  has  counteracted  or 
“overwhelmed”  the  tooth  resistance. 

Similar  favorable  results  from  wartime  diets  have  been  reported  by 
Ekman,  on  Finnish  children.  He  recorded  in  detail  the  disease  rate  in  in¬ 
dividual  teeth  of  several  age  groups  of  public  school  children  in  Helsinki 

TABLE  9 


Condition  of  Permanent  Teeth  of  Seyen- 
to  Eight-Year-Old  Children  of  the 
Village  of  Gjerpen,  Norway* 


Year  of 
Examination 

Number  of 
Carious  Sur¬ 
faces  per  Child 

Years  of  Assumed 
Pre-eruption 
Mineralization 

1939-40 . 

3.9 

1931-32— 1937-38 

1940-41 . 

3.0 

1932-33— 1938-39 

1941-42 . 

2.3 

1933-34— 1939-40 

1942-43 . 

1.4 

1934-35— 1940-41 

1943-44 . 

0.9 

1935-36— 1941-42 

1944-45 . 

0.8 

1936-37— 1942-43 

1945-46 . 

0.6 

1937-38— 1943-44 

1946-47 . 

0.6 

1938-39— 1944-45 

1947-48 . 

1.2 

1939-40—1945-46 

*  G.  Toverud,  “Dental  Caries  in  Norwegian  Children  during 
and  after  the  Second  World  War,”  Jour.  American  Dietetic 
Assoc.,  26  (September,  1950),  Table  1,  p.  676. 


in  1938,  1940,  1942,  and  1944.  It  is  evident  from  his  data  that  the  children 
who  had  recently-erupted  teeth  benefited  far  more  by  the  wartime  food 
regimen  than  those  children  whose  teeth  were  formed  prior  to  the  war 
period.  For  example  the  second  permanent  molars  and  the  bicuspids  ot  the 
twelve-  to  fourteen-year-old  group  in  1944  had  much  less  tooth  decay  than 
the  same  age  group  in  1938. 

Weaver,  at  Cambridge,  used  a  somewhat  different  approach  to  arrive 
at  the  effect  of  wartime  diets  on  dental  decay.  He  noted  that  during  the 
years  1925  to  1941  an  average  of  19.6  per  cent  of  the  deciduous  teeth  of 
five-year-old  British  children  were  carious.  In  the  period  trom  1942  to 
1949  there  was  a  dramatic  decline  in  the  incidence  of  carious  teeth  until 
in  the  latter  year  the  figure  was  reduced  to  6.7  per  cent.  Weaver  was  inter¬ 
ested  in  determining  whether  similar  reductions  had  taken  place  in 
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regions  where  there  was  a  low  caries  incidence  in  the  prewar  period  due  to 
the  fluorides  occurring  naturally  in  the  drinking  water.  He  made  the  test  in 
1949  in  localities  where  he  had  made  dental  examinations  on  five-  and 
twelve-year-olds  in  1943.  In  one  locality  there  was  no  fluoride  in  the  drink¬ 
ing  water;  in  the  other  there  were  1.4  parts  per  million  of  fluorine  as 
fluorides  (Table  10).  Briefly,  the  number  of  decayed,  missing,  or  filled 
teeth  (D.M.F.)  decreased  significantly  in  both  age  groups  between  1943 
and  1949,  in  both  localities.  In  the  nonfluoride  locality  the  percentage  of 
twelve-year-olds  having  no  D.M.F.  permanent  teeth  in  1943  was  4.8,  in 

TABLE  10 

Caries  Incidence  in  Two  Communities  in  England* 


North  Shields  Community  South  Shields  Community 

(Nonfluorine  Area)  (1.4  p.p.m.  of  Fluorine) 


500  Five-Year- 

500  Twelve-Year- 

500  Five-Year- 

500  Twelve-Year- 

Old  Children! 

Old  Childrent 

Old  Childrent 

Old  Childrent 

1943 

1949 

1943 

1949 

1943 

1949 

1943 

1949 

Average  D.M.F.§  teeth 

per  child . 

Number  of  children  with 

6.6 

4.4 

4.3 

2.4 

3.9 

3.5 

2.4 

1.3 

no  D.M.F.  teeth. . .  . 
Per  cent  of  children  with 

58.0 

182.0 

24.0 

132.0 

135.0 

140.0 

129.0 

253.0 

no  D.M.F.  teeth . 

11.6 

29.4 

4.8 

26.4 

27.0 

28.0 

25.8 

50.6 

*  R.  Weaver,  “Fluorine  and  Wartime  Diet,”  British  Dental  Jour.  88  (May  5,  1950),  231-39. 
t  Deciduous  teeth. 

I  Permanent  teeth. 

§  Teeth  decayed,  missing,  filled. 


contrast  to  26.4  per  cent  in  1946.  In  the  locality  having  fluorine  in  the 
drinking  water  the  corresponding  figures  were  25.8  per  cent  and  50.6  per 
cent.  \V  eaver  takes  the  position  that  benefits  of  fluorine  and  of  wartime 
diets  were  additive  and  that  diet  did  not  produce  its  beneficial  effects,  in 
so  far  as  the  formation  of  caries-resistant  teeth  was  concerned,  through  a 
fluoride  relationship.  He  points  out  that  in  areas  where  fluorides  normally 
occurred  in  drinking  water  the  percentage  reduction  in  caries  was  greatest 
in  incisor  teeth  and  least  in  the  molar  teeth.  Wartime  diets,  on  the  other 
'and,  appeared  to  be  approximately  equally  effective  in  increasing  the 
caries  resistance  of  all  teeth  developed  during  systemic  exposure  to  fee 
d  ets,  irrespective  of  their  position  in  the  mouth.  (See  chap,  ix  for  a  dis 

measure.)^  a“°n  °f  PUbUc  Water  SlWlies  as  a  caries-preventive 
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In  so  far  as  data  are  available  on  European  children  for  postwar  years, 
they  show  a  definite  trend  toward  maintenance  of  a  much  lower  suscepti¬ 
bility  to  dental  caries  than  was  characteristic  of  prewar  years.  M.  Mellan- 
by  and  Coumoulos  and  M.  Mellanby  and  H.  Mellanby  report  that  in 
groups  of  five-year-old  London  children,  the  percentage  of  caries-free 
deciduous  teeth  was  almost  zero  in  1929,  14.9  in  1943,  24.2  in  1945,  and 
28.1  in  1947  (Table  11).  These  workers  attribute  the  improvement  to  the 
“consistently  better  calcifying  qualities”  of  the  diets  over  the  “whole 
antenatal  and  postnatal  life”  of  the  children. 

The  exact  manner  in  which  wartime  diets  influenced  the  caries  resist¬ 
ance  of  teeth  is  still  obscure.  The  evidence  points  strongly  toward  the 


TABLE  11 

Percentages  of  Caries-free  Five-Year-Old 
London  School  Children* 


Year 

Total  Num¬ 
ber  of  Chil¬ 
dren 

Examined 

Percentage 

Caries-free 

Percentage 

Almost 

Caries-free 

Total 

Percentage 

1929 

1,293 

1,870 

691 

4.7 

1943 . 

14.9 

9.3 

24.2 

1945  . 

24.2 

3.9 

28.1  . 

1947 . 

1,590 

28.1 

9.4 

37.5 

*  M.  Mellanby  and  H.  Mellanby, 
Year-Old  London  School-Children,” 
Table  1,  pp.  409-13. 


‘‘The  Reduction  in  Dental  Caries  in  Five- 
British  Medical  Jour.,  2  (August  28,  1948), 


beneficial  effects  of  natural  diets,  well  balanced,  and  nutritionally  ade¬ 
quate,  even  though  the  specific  characteristics  of  the  diets  responsible  for 

the  improvement  are  still  unidentified. 

Shaw,  in  attempting  to  interpret  research  findings  to  human  problems 

of  dental  health,  says  in  part: 

In  view  of  the  various  experimental  and  survey  knowledge,  both  fundamental  and 
applied,  it  is  my  considered  opinion  that  the  diets  winch  promote  bes  health  ,  - 

n  an  beings  by  all  other  established  criteria  likewise  are  responsible  for  the  best  dental 
health  The  recommendation  to  a  pregnant  or  lactating  woman  of  a  diet  supplying  a 
ample  represen  ta  tion  of  the  seven  basic  foods,  with  special  attention  to  the  unrefined, 
Ttural  ones  is  no,  only  a  guarantee  that  she  will  be  in  an  optimum  state  o,  nutn  ,on 
r"a'rantees  to  her  child  that  he  or 

development  of  a  healthy  body  and  caries-resistant  teeth,  he 
tooth  maintenance. 
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RELATION  TO  DISEASE 

Nutrition  has  long  been  recognized  as  a  factor  in  disease.  I  he  cause-and- 
effect  relationship  is  direct  in  the  case  of  dietary  deficiency  conditions 
which  result  from  an  inadequate  nutrient  supply.  Other  relationships  are 
indirect,  with  malnutrition  believed  to  act  chiefly  by  increasing  suscepti¬ 
bility  to  certain  diseases  and  by  delaying  the  process  of  recovery,  in  ani¬ 
mals,  reduction  in  resistance  to  established  infections  has  been  shown  by 
Cannon  to  be  due  to  the  decreased  ability  of  the  animals  to  manufacture 
antibodies  when  in  a  state  of  extreme  protein  deficiency.  Animals  de¬ 
pleted  of  other  nutrients,  vitamin  A  for  example,  readily  develop  certain 
infections.  The  effects  of  vitamin  A-deficient  diets  were  early  observed  by 
E.  Mellanby,  Green,  and  others.  It  is  generally  believed  that  vitamin  A 
plays  its  role  through  the  epithelial  tissues,  it  being  particularly  concerned 
in  their  defense  against  bacterial  invasion.  Pinkerton  and  Bessey  have 
shown  that  the  level  of  riboflavin  intake,  in  a  less  specific  way,  influences 
the  animal  body’s  ability  to  resist  certain  infections.  And  McConkey  and 
Smith  have  reported  that  ascorbic  acid-deficient  guinea  pigs  develop  ul¬ 
cerative  intestinal  tuberculosis  after  experimental  administration  of 
tuberculosis  sputum.  Control  animals,  receiving  normal  amounts  of 
ascorbic  acid  in  their  food,  do  not  develop  this  condition. 

Application  of  such  specific  animal  findings  to  human  beings  is  not 
warranted.  It  would  not  be  expected  that  the  same  striking  results  would 
be  observed  since  even  the  poorest  human  diets  are  not  usually  as  devoid 
of  nutrients  as  are  those  fed  to  experimental  animals  when  deficiency 
diets  are  being  tested.  It  is  worthy  of  note,  however,  that  races  of  people 
living  for  generations  on  good  and  on  poor  diets  do  exhibit  a  remarkable 
difference  in  the  number  and  severity  of  infections  suffered.  In  northern 
Melanesia,  for  example,  the  diet  is  limited  and  is  known  to  be  low  in 
vitamins,  mineral  elements,  and  suitable  protein.  The  poor  physique  of 
the  natives  and  their  high  death  rate  from  respiratory  and  intestinal  dis¬ 
eases  have  been  correlated  with  these  food  deficiencies.  In  contrast  to  this, 
is  the  high  degree  of  physical  efficiency  of  some  Indian  races— the  Sikhs 
and  certain  Himalayan  tribes  whose  ample  diet  consists  of  meat,  milk  un¬ 
refined  cereals,  and  other  natural  foods.  The  physical  hardihood  and  free¬ 
dom  from  disease  of  these  peoples  is  legendary. 
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rate  for  tuberculosis  among  children  has  been  steadily  downward  for  every 
age  except  adolescence.  At  this  period  there  is  a  sharp  rise,  one  often  at¬ 
tributed  to  such  causes  as  the  strain  imposed  by  the  growth  spurt,  the 
extra  effort  resulting  from  heavy  school  and  work  schedules,  and  the  in¬ 
adequacy  of  teen-age  diets  to  satisfy  these  heavy  demands.  The  rising  in¬ 
cidence  of  tuberculosis  under  wartime  conditions  is  also  cited  as  evidence 
of  the  negative  effect  of  malnutrition.  In  World  War  II,  for  example,  the 
incidence  increased  in  direct  proportion  to  the  proximity  to  actual  combat 
—a  fact  which  would  seem  to  relate  the  onset  of  the  disease  to  unsatisfac¬ 
tory  food  conditions  and  consequent  malnutrition.  The  United  States, 
where  food  intakes  remained  high,  was  one  of  the  few  nations  involved  in 
World  War  II  in  which  tuberculosis  did  not  increase.  Contagion  of  course 
plays  its  role  along  with  other  factors.  Myers  points  out  that  in  nations 
where  there  was  marked  increase  in  tuberculosis  among  civilians  during 
World  War  II,  contagious  cases,  usually  isolated  in  hospitals  and  sani¬ 
tariums,  wrere  liberated  and  were  thus  able  to  mingle  with  the  public  and 
disseminate  the  disease. 


The  decline  of  tuberculosis  in  this  country  has  been  remarkable,  the 
death  rate  dropping  from  194.4  per  100,000  population  in  1900  to  30  in 
1948.  In  general,  it  corresponds  to  a  rising  standard  of  living  and  ad¬ 
vances  in  knowledge  of  preventing  and  treating  the  disease. 

Rheumatic  fever—  There  is  considerable  conviction  that  nutrition  in 
childhood  is  an  important  factor  in  the  incidence  of  rheumatic  fever.  Cir- 
cumstantial  evidence,  such  as  the  following,  gives  support  to  the  belief. 
There  is  more  rheumatic  fever  among  low-  than  among  high-income 
groups;  the  incidence  is  relatively  low  in  countries  with  high  protein  diets; 
and  the  incidence  is  lower  in  dairy  and  agricultural  areas  than  in  industrial 
sections.  In  studies  on  small  groups  of  children  Coburn  and  Moore  found 
that  the  evolution  of  rheumatic  susceptibility  occurred  principally  among 
children  who  had  lived  on  poor  diets  and  that  there  appeared  to  be  an  asso¬ 
ciation  between  susceptibility  and  combined  dietary  deficiencies  in  pro¬ 
tein,  vitamin  A,  calcium,  and  iron.  They  found  also  a  sharp  decline  in  e 
plasma  level  of  vitamin  A  with  the  onset  of  an  attack  of  rheumatic  fever. 
The  studies  did  not  reveal  whether  the  lack  of  one  or  more  of  these  con 

stituents  plays  a  specific  role  in  the  rheumatic  process. 

Rheumatic  heart  disease  is  often  caused  by  rheumatic  fever.  I  he  exact 
cause  of  the  latter  is  unknown,  but  its  onset  is  almost  always  preceded  by 
one  tvpe  of  streptococcus  infection  of  the  throat.  Rheumatic  fev  er  cans 
an  inflammation  of  many  tissues  of  the  body,  including  those  of  the  heart 
f^uenUy  causing  damlge  to  the  heart  muscle  and  leav.ng  scars  on  one 
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or  more  of  tire  four  heart  valves.  This  valve  or  muscle  damage  constitutes 
rheumatic  heart  disease. 

Diabetes. — In  the  above  discussion,  the  disease  conditions  mentioned  are 
usually  associated  with  undernutrition.  But,  just  as  undernutrition  is  a 
hazard  in  some  diseases,  “overnutrition  is  equally  menacing  in  others. 
'Phg  association  of  overweight  with  such  a  chronic  disease  as  diabetes  is 
well  accepted.  It  has  been  shown,  for  example,  that  in  the  adult  population 
the  incidence  of  diabetes  mellitus  is  two  and  one-half  times  as  great  in  the 
obese  as  in  those  of  average  weight.  There  is  no  reason  to  believe  that  the 
situation  would  be  different  for  children. 

BENEFITS  OF  GOOD  NUTRITION 

Ability  to  overcome  any  chronic  infection,  such  as  tuberculosis,  is  in¬ 
creased  by  a  well-nourished  body.  The  patient  with  tuberculosis  thus  has 
a  better  chance  in  his  struggle  against  the  infection  if  he  can  maintain  good 
nutritional  status.  This  is  best  accomplished  on  a  strict  program  of  good 
food  and  rest.  Antibiotics  have  done  much  to  hasten  recovery'  from  tuber¬ 
culosis,  but  they  have  not  displaced  rest  and  a  highly  nutritious  diet.  Chil¬ 
dren  are  better  equipped  to  overcome  certain  types  of  heart  conditions  if 
they  are  fortified  with  well-nourished  bodies.  Good  nutrition  also  favors 
the  process  of  restoring  a  patient  who  has  a  disability  such  as  paralysis, 
or  the  recovery  from  surgery,  and  the  healing  of  wounds.  The  hard  work 
involved  in  walking  with  a  brace  is  compensated  for  when  the  diet  is 
ample.  I  he  importance  of  a  completely  adequate  diet  is  now  emphasized 
in  administering  the  specific  dietary  regime  in  diseases  such  as  diabetes. 
The  general  nutrition  of  the  patient  is  of  prime  importance  in  the  manage¬ 
ment  of  the  disease. 

EFFECTS  ON  THE  NERVOUS  SYSTEM 

Nutrition  is  commonly  recognized  by  physicians  as  a  factor  in  nervous 
disorders.  But  there  has  long  been  controversy  on  whether  the  nervous 
system  itself  is  injured  by  underfeeding  or  whether  merely  the  functioning 
oi  it  is  impaired.  The  early  work  of  Jackson  and  Stewart,  Hatai,  and  others 
on  rats  appeared  to  show  that  although  nature  protects  the  nervous  sys¬ 
tem  to  a  high  degree  from  the  effects  of  undernutrition,  even  at  the  ex¬ 
pense  of  other  tissues,  these  defenses  may  break  down  in  extreme  under- 
nutntion,  especially  in  a  case  of  a  marked  deficit  of  certain  dietary  essen¬ 
tials,  and  injury  to  the  nervous  system  may  result.  Later  studies  have  been 
in  agreement  with  the  main  points. 
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Liu  and  Windle  recently  attempted  to  learn  the  effect  of  starvation  and 
semistarvation  on  the  central  nervous  system  of  guinea  pigs.  The  study  is 
of  interest  here  because  of  the  relationship  between  the  processes  involved 
in  malnutrition  and  in  starvation.  Attention  was  focused  on  the  effects  of 
starvation  and  semistarvation  on  the  nerve  cell  body  rather  than  on  the 
nerve  fibers,  especially  on  the  structure  in  the  cytoplasm  called  “Nissl 
bodies.”  In  addition,  the  nervous  activity  of  the  animals  was  noted,  and 
an  attempt  was  made  to  test  memory.  The  brains  of  those  animals  which 
were  allowed  to  reach  the  starvation  stage  showed  only  minimal  differ¬ 
ences  from  those  of  control  animals.  The  glial  cells,  providing  a  support¬ 
ing  framework  for  the  nerve  cells,  were  not  affected.  At  low  magnification 
there  was  no  difference  in  the  intensity  of  staining  or  brilliancy  in  color. 
The  only  differentiation  appeared  in  the  sections  stained  with  thionine  for 
Nissl  bodies  and  even  there  the  cytologic  differences  were  minor.  The 
group  of  animals  on  the  semistarvation  diet  (one-half  or  one-third  the 
normal  ration)  presented  essentially  the  same  picture.  With  high  magnifi¬ 
cation  the  same  minor  cytologic  changes  were  observed  as  in  the  starved 
animals.  The  effect  was  perhaps  slightly  more  pronounced  in  the  semi- 
starved  animals.  There  was  no  correlation  between  the  extent  of  the  loss 
of  body  weight  and  the  number  of  cells  affected. 

The  memory  test  was  made  by  training  animals  during  the  control 
period  to  run  a  single  alternation  maze.  At  the  point  of  starvation,  only 
one  animal  was  strong  enough  to  attempt  the  maze.  This  one  ran  it  ten 
times  without  error.  When  animals  were  refed  to  a  point  of  good  bodily 
strength  they  were  retested  in  the  maze  on  the  fourteenth  day  alter  the 
beginning  of  the  experimental  period.  There  were  no  significant  changes 
in  the  retention  of  the  learned  skill  of  running  the  maze  and,  conse¬ 
quently,  no  evidence  of  impairment  of  memory  resulting  from  starvation. 

The  activity  of  the  animals  was  noted  during  the  process  of  the  experi¬ 
ment  Early  in  the  period  when  food  was  first  withheld  the  activity  in- 
creased  rapidly.  Later  the  activity  began  to  decrease  until  the  animals 
moved  very  little.  Siegel  and  Steinberg,  working  with  rats,  also  found  that 
activity  was  pronounced  in  the  early  stages  of  food  deprivation.  The  ac¬ 
tivity  index  increased  to  29.0,  36.1,  36.5,  and  39.3  as  food  was  withheld 
after  12  24,  36,  and  48  hours,  respectively.  Heron  and  Skinner  studie  a 
specific  activity,  namely,  depressing  a  lever  which  brought  about  a  peri¬ 
odic  release  of  a  minute  portion  of  food.  The  rate  at  which  the  lever  was 
depressed  continued  to  rise  during  the  first  five  days  of  food  deprivation. 
Ser  the  number  of  responses  began  to  decline  and  dropped  finally  to 
zero  when  the  animals  became  too  weak  to  move. 
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OBSERVATIONS  ON  CHILDREN 

Emphasis  has  been  placed  on  the  activity  of  the  animals  and  particular¬ 
ly  on  the  timing  because  it  appears  to  bear  an  analogy  to  that  of  under¬ 
nourished  children.  Seham  found  that  in  its  milder  form  undernutrition 
was  accompanied  by  an  increase  in  motor  restlessness.  In  a  later  stage, 
however,  instead  of  an  increment  there  was  an  actual  depression  of  motor 
activity.  Undernourished  children  with  poor  habits  of  living  showed  a 
greater  frequency  of  symptoms  of  lowered  physical  capacity,  of  irritabili¬ 
ty,  restlessness,  and  other  signs  of  nervousness  than  children  of  normal 
nutrition. 

Significant  in  this  connection  are  the  observations  made  by  Blanton 
after  World  War  I  on  the  effects  of  prolonged  undernutrition  on  6,500 
German  school  children.  Because  of  the  many  complaints  of  the  teachers 
regarding  the  increase  in  nervous  disorders,  Blanton  undertook  a  detailed 
study  of  the  situation.  For  three  and  one -half  years  the  children  had  been 
on  a  rigid,  inadequate  diet,  and,  as  might  be  expected,  they  presented 
more  extreme  cases  then  would  ordinarily  be  found.  Physically,  it  was 
noted,  the  children  lacked  energy  and  grew  tired  more  quickly  than  for¬ 
merly.  On  the  playground  they  ran,  screamed,  and  danced  like  normal 
children,  but  their  endurance  was  limited.  The  length  of  the  playtime  had 
to  be  reduced,  and  violent  running  games  omitted  because  of  the  marked 
energy  loss.  The  nervousness  of  the  children  was  shown  in  their  restless¬ 
ness  and  misbehavior  in  school.  This  restlessness  Blanton  attributed  to 
the  nervous  instability  caused  by  their  undernutrition.  Although  these 
hyperirritable  children  were  the  ones  of  which  the  teachers  complained, 
about  20  per  cent  were  of  the  dull,  phlegmatic  type.  These  sat  immobile 
in  their  seats,  appeared  in  a  state  of  extreme  weakness,  and  often  fell 
asleep  over  their  lessons. 

Though  apparently  quite  resistant  to  general  inanition,  the  nervous 
system  shows  a  marked  susceptibility  to  specific  types  of  dietary  deficien¬ 
cies.  It  is  known,  for  example,  that  pronounced  nervous  symptoms  accom¬ 
pany  the  deficiency  diseases  beriberi  and  pellagra  and  that  degenerative 
changes  of  the  nervous  system  are  found  in  advanced  stages  of  these  dis¬ 
orders.  There  is  reason  to  believe,  too,  that  disturbances  of  central  ner¬ 
vous  system  function,  nutritional  in  origin,  are  not  uncommon  on  diets 
only  mildly  inadequate  in  specific  dietary  essentials.  It  is  a  well-known  fact 
that  the  nervous  system  is  dependent  for  its  adequate  functioning  on  a 
normal  carbohydrate  metabolism.  Several  vitamins  of  the  B-complex 
group,  notably,  thiamine  and  niacin,  play  an  important  role  in  the  enzyme 
system  involved  in  the  proper  utilization  of  glucose,  the  principal  food- 
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stuff  of  nervous  function.  One  would  therefore  expect  that  a  deficiency  of 
these  vitamins  would  result  in  nervous  symptoms. 

Apparently  there  are  no  studies  on  record  in  which  children  have  been 
deprived  of  specific  nutrients  in  an  effort  to  produce  certain  nutritional 
deficiency  symptoms.  Adults  have  been  so  used  in  several  instances.  The 
research  of  the  Mayo  Clinic  group  with  a  planned,  mild,  thiamine  defi¬ 
ciency  in  women  is  a  classic  example,  and  a  full  account  is  available  in 
scientific  literature.  According  to  Wilder,  “In  all  cases,  clear  evidence  of 
psychologic  disturbance  appeared  before  the  end  of  12  weeks— all  subjects 
became  inefficient,  irritable,  depressed,  quarrelsome,  uncooperative  and 
fearful.”  There  is  no  reason  to  doubt  that  a  long-continued  moderate  defi¬ 
ciency  of  thiamine  such  as  is  probably  not  uncommon  in  children’s  diets 
in  this  country,  creates  a  condition  comparable  to  that  of  the  women.  The 
situation  of  the  German  children  just  described  illustrates  the  point  in  an 
exaggerated  degree. 

EFFECTS  ON  MENTAL  ABILITY 

The  effects  of  undernutrition  on  mental  ability  are  not  easily  deter¬ 
mined.  The  problem  does  not  lend  itself  readily  to  animal  experimenta¬ 
tion,  and  research  with  human  beings  is  beset  with  difficulties.  The  prob¬ 
lem  has  been  approached  in  three  ways:  (1)  by  studies  of  the  relation  of 
mental  and  physical  status;  (2)  by  comparing  the  mental  status  of  under¬ 
nourished  children  with  the  mental  status  of  well-nourished  children;  and 
(3)  by  studying  the  mental  status  of  the  same  individuals  at  high  and  at 
low  levels  of  nutrition. 

STUDIES  OF  RELATION  BETWEEN  PHYSICAL  AND  MENTAL  STATUS 

The  earliest  contributions  to  the  problem  of  mental-physical  relation¬ 
ships  came  from  studies  made  to  discover  whether  physically  superior 
children  were  also  superior  mentally.  Although  this  problem  is  far  from 
identical  with  the  one  with  which  this  section  is  concerned,  the  claims 
which  were  made  from  the  early  studies  make  it  worth  while  to  review 

them  briefly  here. 

The  study  of  Porter  which  was  reported  in  chapter  iii  was  the  In  st  ot  t  us 
type  in  this  country.  In  his  study  the  heights  and  weights  of  33,500  chil¬ 
dren  were  related  to  their  grade  in  school  for  age.  The  results  showed  that 
children  advanced  in  grade  for  their  years  were  taller  and  heavier  than 
children  of  the  same  age  in  lower  grades.  Porter  considered  that  tins  dem¬ 
onstrated  “a  physical  basis  for  precocity  and  dullness.”  In  three  decades 
following  the  report  of  this  study  at  least  twenty  studies  of  the  same  type 
involving  over  175,000  children  were  made,  and  with  essentially  the  same 
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findings.  Although  these  findings  do  demonstrate  that  more  robust  chil¬ 
dren  of  a  given  age  are,  on  the  average,  more  advanced  in  school  than 
their  smaller  fellows,  this  does  not  prove  a  causal  relationship. 

Many  later  studies  were  made  in  which  correlations  were  determined  on 
the  individual  basis  between  various  physical  and  mental  measures.  I  he 
physical  criteria  included  various  anthropometric  measures,  pubescence, 
anatomic  age  as  determined  by  X-rays  of  carpal  bones,  motor  ability,  and 
stage  of  dentition.  Indices  of  mental  development  included  ratings  of  in¬ 
telligence  level— feeble-minded,  dull,  normal,  superior — intelligence  quo¬ 
tients,  and  a  variety  of  school  tests.  When  single  indices  of  the  two  aspects 
were  correlated  in  numerous  types  of  combinations  the  correlations  were 
uniformly  low,  though  almost  invariably  positive.  This  would  suggest  that 
the  relation,  though  slight,  is  a  real  one.  Some  workers,  however,  claim 
that  socio-economic  status  has  never  been  adequately  ruled  out  and  con¬ 
sider  that  even  this  small  relationship  is  not  yet  demonstrated.  It  is  ap¬ 
parent,  furthermore,  that  such  relation  as  was  found  to  exist  appeared  to 
be  more  marked  at  the  lower  intelligence  levels  or  when  the  subjects 
studied  included  a  wide  range  of  I.Q.’s.  It  was  also  manifest  only  during 
growth.  Of  special  significance  is  the  fact  that  the  few  studies  in  which  an 
attempt  was  made  to  utilize  a  composite  index  of  physical  status  yielded 
somewhat  higher  relationships.  This  is  as  would  be  expected.  It  would  be 
surprising,  indeed,  if  a  complex  index  like  the  I.Q.  should  be  found  to  be 
closely  related  to  a  sole  phase  of  physical  development,  such  as  the  ossifi¬ 
cation  of  the  carpals.  For  the  present,  we  may  at  least  conclude  that  such 
relationship  as  exists  is  not  great  enough  to  be  of  practical  value  in  pre¬ 
diction. 


STUDIES  OF  MENTAL  STATUS  OF  WELL-  AND 
POORLY-NOURISHED  CHILDREN 

In  a  few  studies  the  approach  to  the  problem  has  been  to  compare  the 
mental  status  of  “underweight”  and  normal  children.  The  findings  of 
representative  studies  are  outlined  here  to  show  variety  in  approach  and 
the  conflict  in  results. 

Hunt  Jackson,  and  Lincoln,  working  with  a  small  group  of  children  in 
a  school-health  demonstration  in  New  York  City,  found  that  in  tests  of 
general  intelligence  undernourished  children  “distribute  themselves  simi- 
ar ly  to  children  of  normal  height-weight-age  index”  and  in  some  of  the 
,  even  excel  the  control  group.  Moreover,  children  with  an  I  Q  of  125 
or  above  showed  as  high  a  percentage  of  underweight  as  did  those  in  sne 
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Nichols  compared  fifty-nine  fifth-grade  children  in  Baltimore  who  were 
9  per  cent  or  more  underweight  with  a  normal  weight  group  of  the  same 
grade,  as  to  their  ability  in  mental  and  motor  tests.  In  abilities  measured 
by  such  tests  as  memory  span  or  digits,  and  opposite  tests,  there  were  no 
significant  differences.  In  tests  of  steadiness,  fatigue,  and  strength  of  grip, 
however,  the  underweight  group  was  plainly  inferior  to  the  control  group. 

In  two  other  studies  the  mental  ratings  of  children  of  different  weight 
groups  were  compared.  In  one,  MacHale  classified  312  children  as  over¬ 
weight,  average,  or  underweight  by  comparison  with  age-height-weight 
tables,  and  found  the  I.Q.’s  to  be  almost  identical — 107,  102,  and  102,  re¬ 
spectively.  In  the  other,  Brown  divided  1,600  children  into  three  mentality 
groups,  on  the  basis  of  school  tests  (I,  75  per  cent  or  better;  II,  60-75  per 
cent;  III,  below  60),  and  then  determined  the  percentage  of  each  group 
falling  into  each  of  four  nutrition  groups  (“excellent,”  10  per  cent  above 
average  weight;  “good,”  average  to  10  per  cent  above;  “fair,”  average  to 
9  per  cent  below;  “poor,”  10  per  cent  or  more  below  average).  The  results 
showed,  if  anything,  a  negative  relation  between  the  two,  the  percentage 
of  excellent  children  in  the  three  mentality  groups  being:  I,  16.5;  II,  22; 


and  III,  24. 

The  value  of  such  studies  is  obviously  questionable  from  at  least  two 
standpoints:  (1)  the  number  of  subjects  employed  was  too  small  to  offset 
the  factor  of  varying  native  endowment  of  intelligence  in  the  individuals, 
and  (2)  the  method  of  judging  nutrition  solely  by  the  percentage  deviation 
in  weight  from  the  average  cannot  be  considered  a  sound  one. 

Blantons  observations  in  the  war  zones—  More  significant  are  the  ob¬ 
servations  made  by  Blanton  of  the  mental  status  of  undernourished  chil¬ 
dren  in  his  large-scale  study,  which  has  already  been  described  under  ef¬ 
fects  on  the  nervous  system.  The  undernutrition  of  the  German  children 
observed  was  of  a  more  severe  type  than  is  commonly  found,  being  t  e 
result  of  prolonged  subsistence  on  an  extremely  meager  diet.  That  this 
prolonged  undernutrition  did  have  an  unfavorable  effect  at  least  on  the 
expression  of  mental  ability  was  shown  by  the  complaints  of  the  teachers 
of  the  mental  deterioration  of  the  children.  I  his  was  shown  b>  inability  o 
concentrate,  slowness  of  comprehension,  poor  memory,  and  inatten  ion. 
A  lowering  of  the  whole  standard  of  schoolwork  by  comparison  with  pre¬ 
war  records  was  likewise  noted.  The  number  of  children  tailing  to  pass  their 
trades  was  about  doubled;  while  only  half  as  many  children  doing  superior 
schoolwork  were  found,  and  the  number  doing  distinctly  mfenor  work  was 
inrrpased  bv  20  to  30  per  cent. 

In  spite  of  these  manifestations  of  poorer  mental  accomplishments, 
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majority  of  the  children  did  not  appear  to  have  suffered  any  impairment 
in  fundamental  intelligence  as  judged  by  the  usual  mental  tests.  Children 
of  good  mental  inheritance,  if  tested  for  short  periods  in  the  morning  when 
they  were  fresh,  still  rated  as  of  good  or  superior  intelligence.  In  the  after¬ 
noon,  when  tired  and  lacking  in  nervous  energy,  they  did  poorly  and  even 
appeared  stupid.  The  quality  of  their  schoolwork  had  dropped  off  appar¬ 
ently  because  they  had  not  the  energy  necessary  for  the  mental  tasks,  but 
their  fundamental  mental  level  remained  unchanged.  I*  or  children  with 
poor  mental  endowment  the  results  of  undernutrition  appeared  more 
serious.  With  these  there  was  a  definite  lowering  of  the  mental  level  which 
Blanton  believed  to  be  more  or  less  permanent. 


MENTAL  STATUS  AT  HIGH  AND  LOW  NUTRITIONAL  LEVELS 

What  appears  to  be  the  most  promising  approach  to  the  problem  of  the 
effects  of  undernutrition  on  mental  ability  is  to  determine  the  mental 
status  of  a  group  of  undernourished  children,  improve  their  nutrition,  and 
redetermine  their  mental  ability  at  the  new  level.  Unfortunately,  few 
studies  of  this  type  have  been  made  and  the  results  are  not  conclusive. 

In  a  three-year  program  of  health  education  in  the  Joliet  schools, 
Hoefer  and  Hardy  studied  the  influence  of  improvement  in  physical  con¬ 
dition  in  450  children  on  their  intelligence  and  educational  achievement. 
Though  the  differences  were  not  statistically  significant,  a  fairly  consistent 
tendency  was  observed  for  the  students  in  better  physical  condition  to 
have  higher  intelligence  and  subject-matter  quotients  and  rate  of  gain 
over  the  period  than  the  less  well-nourished  ones.  Such  differences  as  there 
were,  in  short,  appeared  to  be  in  favor  of  the  better-nourished  group. 

Kugelmass  and  his  co-workers  studied,  over  a  period  of  fourteen  years, 
the  effect  of  nutritional  improvement  on  mentality  in  182  children,  two  to 
nine  years  of  age.  The  group  of  children  malnourished  at  the  time  of  the 
first  mental  test  and  well  nourished  at  the  time  of  the  second  test  showed 
an  average  rise  of  ten  points  for  the  retarded,  of  eighteen  points  for  the 
mentally  normal.  This  was  in  contrast  to  no  perceptible  change  for  the 

group  well  nourished  at  the  time  of  the  first  test  and  still  well  nourished 
at  the  second  test. 

Both  of  these  studies  seem  to  indicate  some  improvement  in  mental 

status  with  improved  general  nutrition  as  measured  by  common  tests 

Others  have  attempted  to  test  the  effect  of  added  amounts  of  a  single 
nutrient. 

Glutamic  acid -A  number  of  studies  have  been  reported  in  which  glu- 
aCld  WaS  fed  t0  chlWren  in  an  effort  to  improve  their  mentality  In 
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most  of  these  studies  the  subjects  were  retarded  mentally.  Those  studies 
showing  positive  results  were  discredited  in  many  cases  because  they  did 
not  include  a  control  group  and  thus  did  not  take  into  consideration  the 
normal  development  expected  during  the  period  of  the  study.  The  impor¬ 
tance  of  a  control  is  illustrated  by  the  following  study  which  yielded  nega¬ 
tive  findings.  Glutamic  acid  was  administered  to  a  pair  of  six-year-old 
twins,  with  initial  I.Q.’s  of  49  and  57,  respectively.  At  the  end  of  six 
months  the  twin  who  had  not  received  the  glutamic  acid  had  gained  1 1 
points  on  his  score,  the  one  who  had  received  it,  only  7  points.  It  is  not  diffi¬ 
cult  to  understand  why  the  glutamic  acid  failed  to  show  any  effect,  for 
it  occurs  in  fairly  large  amounts  in  many  animal  and  vegetable  products. 
Furthermore,  it  can  be  readily  synthesized  by  the  body. 

Thiamine. — The  most  comprehensive  studies  of  the  effect  of  a  single 
nutrient  are  ones  which  have  tested  the  results  of  added  amounts  of  thia¬ 
mine  on  efficiency  in  learning.  These  studies  were  suggested  by  the  known 
relation  of  thiamine  to  the  nervous  system  and  the  nervous  effects  which 
have  been  demonstrated  to  follow  a  deficiency  of  this  factor. 

With  these  facts  in  mind,  Harrell  undertook  a  study  with  orphanage 
children.  In  the  first  test  of  six  weeks,  the  experimental  subjects  were 
given  a  2  mg.  thiamine  tablet  daily.  The  controls  received  only  the  thia¬ 
mine  in  the  orphanage  diet,  about  0.9  mg.  daily.  All  children  were  tested 
with  eighteen  tasks,  including  measures  of  mental  functions,  motor  skills, 
and  strength.  The  group  receiving  added  thiamine  showed  superior  scores 
as  early  as  one  week  after  the  start  of  supplementation,  and  continued  in 
the  lead  throughout  the  period.  Next  the  experiments  were  resumed  for  a 
period  of  a  year  with  similar  results.  In  a  further  year  of  experimental 
work,  some  of  the  subjects  were  reversed,  but  the  effects  of  the  dietary  re¬ 
versal  were  not  uniform. 

Subsequent  research  by  other  workers,  as  well  as  critical  review  of 
Harrell’s  work  have  indicated  that  the  picture  is  not  as  clear-cut  as  it  ap¬ 
peared  initially.  However,  it  has  been  suggested  that  the  implications  of 
the  problem  are  so  great  as  to  justify  additional  well-controlled  experimen¬ 
tal  work  on  the  relationship  of  thiamine  level  of  the  diet  and  the  capacity 

Among  the  negative  results  of  added  thiamine  on  learning  ability  are 
those  obtained  by  Robertson,  Tatham,  Walker,  and  Weaver,  on  thirty-six 
pairs  of  twins,  eight  to  sixteen  years  of  age.  The  investigators  worked  with 
the  entire  group  over  a  period  of  136  days,  and  then  continued  the  experi¬ 
ment  upon  twenty-five  of  the  pairs  to  a  total  of  273  days.  Each  pair  ate 
in  its  own  home  and  according  to  its  accustomed  habits,  except  a  one 
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child  of  each  pair  received  2  mg.  per  day  of  extra  thiamine,  during  the 
experimental  period,  the  other  received  a  placebo.  Tests  for  memory,  for 
speed  and  accuracy,  and  for  mental  dexterity  were  made  at  the  beginning 
and  repeated  every  three  weeks.  The  children  were  weighed  and  meas¬ 
ured  regularly.  At  the  end  of  four  and  one-half  months  those  receiving 
extra  thiamine  had  made  greater  gains  in  height  and  weight  and  also  in 
manual  dexterity  and  memory  retention,  but  the  differences  were  only  on 
the  borderline  of  statistical  significance.  In  other  types  of  tests,  chiefly 
mental  exercises,  no  significant  changes  were  observed,  and  at  the  end  of 
nine  months  the  two  groups  were  not  materially  different. 

It  is  evident  from  the  foregoing  review  that  no  clear-cut  effects  of  under¬ 
nutrition  on  mental  status  have  been  demonstrated.  It  would  appear  that 
rarely,  if  ever,  is  mental  capacity  impaired  by  poor  nutrition.  Mental  ac¬ 
complishments,  however,  may  be  definitely  inferior  because  of  lessened 
energy,  inability  to  concentrate,  and  the  easy  fatigue  which  accompany 
undernutrition.  Bringing  a  malnourished  child  up  to  a  state  of  good  nutri¬ 
tion  would  therefore  seem  to  be  one  way  of  improving  his  expression  of 

mental  capacity  in  respect  to  the  quality  of  his  schoolwork  and  of  all  other 
mental  effort. 


EFFECTS  ON  EMOTIONAL  STABILITY 
I  he  nutnture  of  a  child  and  his  emotional  health  cannot  be  considered 
as  separate  entities.  Emotional  maladjustment  may  bear  a  cause  or  an 
effect  relationship  to  malnutrition.  The  previous  chapter  touched  upon  the 
isturbed  emotional  state  of  a  child  as  it  may  contribute  to  malnutrition. 
At  this  point  attention  will  be  given  to  ways  in  which  emotional  instabili- 
y  may  be  aggravated  by  malnutrition— the  term  malnutrition  to  be  in¬ 
terpreted  as  either  undern utrition  or  ^/-nutrition. 


u  ikj  hum 


I  he  undernounshed  child  usually  receives  more  attention  than  the 
overnounshed  one.  Frequently  he  is  nervous,  querulous,  and  denuding 

1  *  °tl  Til0'  C°Pe’  physically’  with  ,he  day's  schedule  and  the  trace  set 

forces  himsehT’'  by  the  Station,  of  his  endurance  and 

orces  himself  beyond  ins  strength.  Or  he  feels  inadequate  and  shrinks 

from  normal  activity  and  associations.  Because  special  imh,  •  i  ,  k 
Placed  on  the  dangers  to  health  of  underwei^t,  Ws  plreTs  aTanTt  7" 
overly  concerned  about  his  food  habits  and  tn  hr!  P  1  be 

him  to  eat  nroDerlv  Th;«  c  t  undue  pressure  on 

Schools  set^llTal  scLdr!Ur,  '°  d“tUrb  W*  “"a>  Glance. 

chap,  xi,  p.  377,  “Children  of  Lowered* VkdUy  pT 'T  '°  him'  (See 

Q  v  ltallty-  )  Such  measures  are  desir- 
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able  up  to  a  certain  point.  But  this  very  attention,  unless  administered 
wisely,  may  be  a  factor  in  increasing  emotional  unrest.  It  is  often  the 
situation  which  sets  a  child  apart  from  others  and  makes  him  “different” 
which  exaggerates  the  difficulty.  Experience  shows  that  as  the  cause  is  re¬ 
moved — in  this  case  the  undernutrition  and  the  contributing  factors— 
emotional  health  may  be  regained,  although  improvement  may  be  slow 
and  professional  assistance  may  be  required  to  accomplish  it.  Children 
can  be  helped,  by  parents  and  teachers,  gradually  to  assume  their  place 
with  other  children,  not  only  in  play  but  in  the  everyday  responsibilities  of 
home  and  school. 


OVERNUTRITION 

It  is  understandable  that  the  emotional  health  of  the  overnourished 
child  has  been  neglected.  Plumpness  has  always  been  associated  with  good 
health.  Fat  boys  and  girls  have  been  regarded,  traditionally,  as  good 
natured,  complacent,  and  happy  children.  Only  recently  has  emotional 
maladjustment  in  children  come  to  be  recognized  as  a  common  accom¬ 
paniment  of  overnutrition.  Many  parents  of  overweight  children  are  still 
unaware  that  the  danger  exists.  Schools  have  not  made  provision  to  help 
such  children.  Students  of  the  overnutrition  problem  regard  it  as  a  critical 
one  because  the  resulting  emotional  disability  is  often  permanently 
crippling  to  personality. 

In  tracing  the  origin  of  emotional  maladjustment  resulting  irom  over¬ 
weight,  one  often  is  led  directly  back  to  emotional  instability  as  the  under¬ 
lying  cause.  Fatness  in  a  child  is  often  due  to  the  habit  of  nibbling  con¬ 
stantly — a  habit  acquired  in  the  effort  to  achieve  satisfaction  as  compen¬ 
sation  for  a  deep-rooted  unhappiness.  As  the  weight  increases  with  the  ad¬ 
ditional  food,  the  emotional  disturbance  is  usually  aggravated  b>  the 


added  body  bulk.  . 

Fat  children  are  often  the  butt  of  jokes  of  their  friends  because  of  their 

size  and  their  inability,  or  lack  of  inclination,  to  join  in  play.  Older  chil¬ 
dren,  especially  teen-age  girls,  become  self-conscious  about  their  appear¬ 
ance  the  fit  of  their  clothes,  and  the  fact  that  they  are  not  attractive  to 
the  opposite  sex.  Therefore,  as  the  overnutrition  becomes  more  severe 
there  is  additional  cause  for  emotional  maladjustment.  The  overweight 
teen-age  girl,  already  inclined  to  withdraw  from  friends  and  social  contac  s 
“drowns  her  sorrow”  with  still  more  food.  Unless  the  situation  is  analyzed 
and  dealt  with  intelligently,  the  consequence  may  be  a  serious  persona  ly 
difficulty  When  the  cause  is  removed  and  weight  is  brought  under  con¬ 
trol,  self-confidence  is  often  restored  and  there  is  usually  a  reversal  in  the 
outlook  of  the  individual  affected. 
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The  hazards  of  overweight  to  physical  health  have  been  clearly  demon¬ 
strated.  The  medical,  public  health,  and  nutrition  professions  are  acquaint¬ 
ing  the  lay  public  with  the  importance  to  life  itself  of  avoiding  excess 
weight.  It  is  anticipated  that  as  results  are  achieved  with  this  program 
substantial  benefits  to  emotional  health  will  also  be  realized. 
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CHAPTER  VII 


What  Does  It  Take  To  Make  a  Child 
Well  Nourished? 


The  present  chapter  will  deal  with  such  basic  considerations  as: 

(1)  the  nutrients  which  compose  an  adequate  diet  for  children,  and 
(2)  the  practical  application  of  this  information  in  seeking  to  achieve  good 
nutrition  throughout  the  period  of  childhood. 

REQUIREMENTS  IN  TERMS  OF  NUTRIENTS 
Some  forty  or  more  individual  food  nutrients  are  known  to  be  essential 
to  growth  and  health.  Most  of  them  are  widely  distributed  in  common 
foods  and  for  many  of  them  there  need  be  no  concern  about  shortages. 
But  some  of  these  nutrients  are  less  commonly  available  and  it  is  for  them 
that  plans  must  be  made  to  assure  that  they  are  taken  in  sufficient 
amounts  for  good  nutrition.  Attempts  were  made  early  to  establish  dietary 
standards  which  could  be  used  to  measure  the  adequacy  of  food  intake. 
Leitch  has  summarized  these  efforts,  from  the  beginning  until  1942. 

The  goal  of  such  standards  has  shifted  over  the  years  from  prevention 
of  disease  to  the  establishment  and  maintenance  of  normal  growth  and 
positive  health.  The  first  such  formal  standards,  established  in  England 
in  1862  were  designed  to  “prevent  starvation  diseases.”  Later,  criteria 
were  developed  for  such  purposes  as  to  feed  armies  and  civilian  popula- 
tions  adequately  in  wartime,  and  to  co-ordinate  nutrient  needs  of  people 
with  the  production  of  food  supplies.  In  this  latter  category  fell  the 
standards  formulated  by  the  League  of  Nations  in  1935,  which  sought  to 
arrive  at  human  dietary  requirements  as  a  basis  for  a  planned  agriculture. 
Gradually  nutritional  well-being  of  the  people  has  come  to  be  the  major 
objective  of  dietary  standards,  and  several  countries  have  establish* 
criteria  for  that  purpose.  In  some  cases  the  standards  represent  mini¬ 
mum  needs  in  others  they  are  more  liberal.  Limitations  of  space  make  it 
necessary  to  confine  details  of  the  development  and  application  of  dietary 
standards  to  a  discussion  of  the  Recommended  Dietary  Allowances 

evolved  in  this  country. 
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RECOMMENDED  DIETARY  ALLOWANCES 

The  task  of  formulating  nutrition  “standards”  for  this  country  was  as¬ 
sumed  by  the  Food  and  Nutrition  Board  of  the  National  Research  Coun¬ 
cil  soon  after  its  organization  in  1940.  The  first  edition,  called  Recommend¬ 
ed  Dietary  Allowances ,  was  adopted  by  the  board  in  May,  1941,  and  pub¬ 
lished  in  1943.  A  second  edition  was  brought  out  in  1945,  a  third  in  1948. 
The  current  edition  of  the  allowances,  together  with  supporting  scientific 
data,  is  available  in  bulletin  form.1  Table  12  presents  the  allowances  from 
this  bulletin.  It  will  be  noted  that  the  allowances  are  for  the  nutrient  fac¬ 
tors:  calories,  protein,  calcium,  iron,  vitamin  A,  thiamine,  riboflavin,  nia¬ 
cin,  ascorbic  acid,  and  vitamin  D.  These  values  are  adapted  to  the  needs 
of  varying  age  groups  from  infancy  through  adult  life. 

The  allowances  are  based  on  the  best  evidence  of  nutritional  needs 
available  at  the  time  they  were  formulated.  The  types  of  evidence,  from 
both  human  and  animal  experimentation,  used  in  arriving  at  allowance 
values,  include:  balance  experiments,  biochemical  tests  of  blood  and 
urine,  clinical  evaluations,  dietary  studies,  evidence  of  bone  and  tissue 
growth,  and,  finally,  the  considered  judgment  of  the  members  of  the 
I'ood  and  Nutrition  Board  and  many  other  qualified  persons.  Specific 
values  are  arrived  at  only  after  consideration  of  all  facts  at  hand  and  in 
light  of  the  opposing  views  of  those  best  qualified  to  speak.  Changes  and 
refinements  are  made  in  succeeding  editions  of  the  allowances  as  research 
provides  new  information.  However,  neither  the  allowances  themselves  nor 
the  concept  of  their  purpose  and  application  have  been  altered  radically. 

It  is  important  to  recognize  the  intent  of  the  allowances.  According  to 
the  hood  and  Nutrition  Board,  the  allowances  are  to  be  understood 


as  representing  levels  of  nutrient  intakes  which  the  Food  and  Nutrition  Board  recom¬ 
mends  as  normally  desirable  goals  or  objectives.  The  recommendations  are  not  called 
requirements”  because  they  are  intended  to  represent  not  merely  the  literal  (minimal) 
requirements  of  average  individuals,  but  levels  enough  higher  to  cover  substantially 
a  individual  variations  in  the  requirements  of  normal  people.  The  figures  here  repre¬ 
sented  are  therefore,  generally  higher  than  average  requirements  but  generally  lower 
han  the  doses  used  to  meet  needs  created  by  pathological  studies  or  certain  environ¬ 
mental  conditions  or  in  compensating  for  an  earlier  period  of  depletion  [1948  ed.]. 


Little  is  known  of  optimal  needs.  Studies  on  people  and  animals  clearly 
indicate,  however,  that  there  is  substantial  improvement  in  growth  and 
1  unction  as  intakes  of  certain  nutrients  rise  above  the  level  which  is  iust 
sufficient  to  prevent  deficiency  symptoms.  The  provision  of  a  margin  of 


1  Recommended  Diet  a  r 
Series,”  No.  302  [Washington^C: 


v  Allowances  ‘National  Research  Council,  Reprint 
1  he  Council,  revised,  1953]). 
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intake  above  the  critical  level  for  each  nutrient  was  planned,  therefore,  to 
permit  additional  benefits  as  well  as  to  cover  individual  variations  in  need. 
There  is  evidence  from  long-term  animal  experimentation  that  one  may 
derive  increased  benefits  from  intakes  of  a  few  nutrient  factors  considera¬ 
bly  above  those  of  adequacy  level.  Ascorbic  acid,  vitamin  A,  and  calcium 
are  examples  of  nutrients  believed  to  be  taken  with  benefit  in  amounts 
above  actual  need.  Calories  are  a  notable  example  of  nutrient  factors  which 
should  be  held  within  bounds  to  avoid  possible  unfavorable  results  with 
respect  to  body  weight. 


PRACTICAL  TESTS  OF  RECOMMENDED  DIETARY  ALLOWANCES 

The  Recommended  Dietary  Allowances  have  been  used  widely  as  cri¬ 
teria  for  planning  and  evaluating  diets  in  this  country.  In  a  few  cases 
studies  have  been  made  which  serve  as  tests  of  the  reliability  of  the  al¬ 
lowances — reliability  not  only  in  terms  of  the  nutrients  provided  for  health 
and  body  functions,  but  in  practical  terms  of  the  kinds  and  amounts  of 


food  which  are  acceptable  and  which  satisfy  the  appetite.  One  example  of 
each  is  given  here  for  studies  of  the  periods  of  childhood,  pregnancy,  and 
lactation — periods  under  special  consideration  in  this  text. 

C  hildhood. — Roberts  and  co-workers  supplemented  the  diets  of  children 
in  an  institution,  for  one  year,  with  certain  foods  necessary  to  provide  the 
amounts  advised  in  a  commonly  accepted  dietary  pattern  (p.  173).  The 
supplements  included  milk  and  other  dairy  products,  eggs,  whole-grain 
cereals,  and  pineapple  juice.  Daily  records  were  kept  of  the  amount  of  each 
food  consumed,  and  a  quantitative  dietary  study  was  made  at  the  begin¬ 
ning  and  at  the  close  of  the  year  to  determine  the  changes  in  amounts  of 
various  nutrients  ingested  by  a  representative  group  of  the  children.  Aver¬ 
age  amounts  of  nutrients  actually  consumed  were  compared  with  the 
Recommended  Dietary  Allowances  for  these  nutrients,  for  children  of 
corresponding  ages.  (See  Chart  21  for  intakes  of  calcium,  thiamine,  and 
ascorbic  acid,  as  compared  with  the  allowances,  before  and  after  supple¬ 
mentation  )  The  original  diets  were  found  to  be  below  the  Recommended 
letary  Allowances  for  all  factors  except  vitamin  A;  those  most  marked¬ 
ly  below  were  thiamine  and  vitamin  C.  The  intakes  of  nutrients  on  the 

=rv^:robring"of*he . 

...  ac“ptance  of  "'I  foods  in  the  improved  diet  was  unusually  good 
n  94  ,o  99  per  cent  of  tunes  offered,  all  these  foods  were  accepted  by  the 
hddren,  usually  amounts  equal  to,  or  in  excess  of,  the  dietary  paUent 
furthermore,  the  children  on  the  improved  diet  made  defi  2  I  r 
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gains  in  both  height  and  weight  than  they  did  when  on  the  institutional 
diet.  (See  chap,  vi  for  details  on  growth  of  these  children.) 

I  he  blood  levels  of  vitamin  A,  carotene,  hemoglobin,  and  thiamine  and 
serum  protein  were  determined;  plasma  vitamin  C  tests  were  made;  and 
fasting  one-hour  excretions  and  four-hour  returns  of  thiamine  and  ribo¬ 
flavin  test  doses  were  studied.  All  determinations  were  made  at  the  begin¬ 
ning  of  the  year,  when  the  children  were  receiving  the  institutional  diet 
and  were  repeated  several  months  later,  when  the  intakes  of  all  nutrients 
were  brought  up  to  or  in  excess  of  the  Recommended  Dietary  Allowances. 
Both  plasma  vitamin  C  and  blood  thiamine  levels,  which  in  many  children 
were  low  at  the  first  of  the  year,  showed  significant  improvement  later.  The 

CHART  21 

Intake  of  Calcium,  Thiamine,  and  Ascorbic  Acid  on  Initial  and  Supplemental 
Diets,  as  Compared  with  Recommended  Dietary  Allowances* 
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test  dose  returns  and  one-hour  lasting  excretions  ol  thiamine,  which  were 
also  low  in  many  cases  on  the  institutional  diet,  were  higher  on  the  im¬ 
proved  diet.  The  riboflavin  test  dose  returns,  which  were  relatively  high 
on  the  institutional  diet,  showed  no  significant  change  in  the  supplemented 
diet.  The  fasting  one-hour  excretions  of  riboflavin,  however,  were  consid¬ 
erably  higher  on  the  supplemented  diet  than  on  the  institutional  diet.  I  he 
blood  and  excretion  test  results  are  therefore  in  general  agreement  with 
those  of  the  dietary  study,  i.e.,  the  institutional  diet  was  found  to  be  most 
markedly  below  the  Recommended  Dietary  Allowances  in  thiamine  and 
vitamin  C— the  same  nutrients  found  most  unsatisfactory  in  chemical 

The  findings  of  this  study  show  that  the  Recommended  Dietary  Allow¬ 
ances  may  serve  as  a  safe  guide  in  planning  children’s  diets.  It  is  impos¬ 
sible  to  be  sure  from  the  findings  how  much,  if  any,  the  allowances  couk 
be  lowered  with  safety.  They  do  show,  however,  that  a  good  diet  pattern, 


207 


What  Does  It  Take  To  Make  a  Child  Well  Nourished ? 

usually  recommended  for  children  above  infancy,  will  provide  a  diet  which 
meets  or  exceeds  the  Dietary  Allowances;  that  the  amounts  and  kinds  of 
food  included  in  such  diets  are  eaten  with  enjoyment  by  children;  that 
children  grow  and  develop  satisfactorily  on  such  meals;  and  that  blood  and 
excretion  levels  of  certain  nutrients,  assumed  to  reflect  in  some  measure 
the  nutritional  status  of  the  body,  correspond  with  the  dietary  intake  of 
those  nutrients. 

Pregnancy. — Burke  and  co-workers  at  the  Harvard  School  of  Public 
Health  evaluated  the  diets  of  216  pregnant  women  in  relation  to  a  set  of 
nutritional  standards  essentially  the  same  as  those  proposed  for  pregnancy 
by  the  Recommended  Dietary  Allowances.  Each  nutrient  in  a  woman’s 
diet  was  rated  as  “excellent,”  “good,”  “fair,”  “poor,”  or  “very  poor” 
according  to  its  relation  to  the  standard.  A  mean  rating  was  also  assigned 
to  the  diet  as  a  whole.  Similarly  the  physical  condition  of  all  infants  was 
rated  at  birth  and  two  weeks  later  as  “excellent,”  “good,”  “fair,”  or 
“poorest.” 

Support  for  the  Recommended  Dietary  Allowances  appears  to  lie  in  the 
fact  that  94  per  cent  of  the  mothers  whose  diets  were  rated  “excellent”  or 
“good”  in  that  they  met  or  practically  met  the  allowances,  gave  birth  to 
babies  who  were  classed  as  “excellent”  or  “good.”  In  contrast,  67  per  cent 
of  the  infants  born  to  women  whose  diets  during  pregnancy  were  “very 
poor”  were  in  the  least  favorable  physical  condition  at  birth  (Chart  22). 

Burke  points  out  that  many  persons  consider  the  allowances  for  pregnan¬ 
cy  liberal,  but  adds  that  our  aim  should  be  to  assure  that 

enough  of  each  nutrient  is  included  in  the  food  actually  eaten  to  provide  for  the  best 
possible  health  during  pregnancy  and  in  preparation  for  labor,  delivery  and  the  post 
partum  period,  as  well  as  to  provide  an  environment  which  will  permit  optimum 
growth  and  development  of  the  fetus. 

1*  r°m  the  Burke  study  there  is  no  way  of  knowing  which,  if  any,  of  the 
allowances  are  unnecessarily  liberal.  The  results,  however,  give  good  rea¬ 
son  to  believe  that  they  fulfil  their  purpose  of  providing  a  margin  of 
safety  over  minimum  needs. 

Lactation.— A  further  test  of  the  allowances  was  made  during  a  compre- 
ensive  study  of  the  secretion  and  composition  of  human  milk.  Kaucher 
and  her  co-workers  at  the  Research  Laboratory,  Children’s  Fund  of  Mich¬ 
igan,  analyzed  the  diets  eaten  by  twelve  women  who  were  nursing  their 
bab.es  successfully.  Average  nutrient  intakes  were  compared  wdh  the 
(.commended  Dietary  Allowances  for  the  period  of  lactation  Analyses 
Were  made  of  the  diets  eaten  and  the  milk  secreted  during  thirty-one  five 
y  periods  at  various  intervals  following  the  birth  of  the  babies  The 
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mothers  were  healthy  throughout  the  study  and  the  babies  grew  and  de¬ 
veloped  satisfactorily. 

The  selection  of  food  was  made  from  the  Basic  Seven  Food  Guide,  but 
the  amounts  of  foods  eaten  were  determined  by  the  mothers’  appetites. 
There  was  great  individual  variation  in  the  intake  of  all  nutrients.  When 
the  daily  average  nutrient  values  for  all  periods  were  adjusted  to  the  body 
weights  of  the  women,  they  compared  well  with  the  allowances  for  energv, 
protein,  riboflavin,  and  niacin.  I  he  thiamine  and  the  vitamin  A  intakes, 
on  the  other  hand,  were  respectively,  approximately  one-half  and  one  and 

CHART  22 

Relationship  of  Prenatal  Dietary  Rating  (Mean  General)  to  the  Physical 

Condition  of  the  Infant  at  Birth 


216  CASES  (FIRST  SERIES) 


GOOD 

50% 

FAIR 

35% 

EXCEL 

LENT 

0% 

POOREST 

7% 

EXCELLENT  OR  GOOD 
(31  CASES) 
aver  Birth  WT  •  0  LBS-  0  oz 
aver  Birth  LENGTH  Si-0  cm 


FAIR 

(103  CASES) 
7  LBS  8  0Z 
50.4  CM. 


GOOD 

20% 


EXCEL 

LENT 


FAIR 

60% 


Y%  1 


POOR 

(46  CASES) 
7  LBS  2  0Z. 
49.0  CM. 


VERY  POOR 
136  CASES) 
5  LBS  14  07. 
400  CM. 


PRENATAL  DIETARY  RATING  (MEAN  GENERAL) 


Courtesy  B  S.  Burke,  S.  S.  Stevenson,  J.  Worcester,  and  H.  C.  Stuart,  “Nutrition  Studies  during  Pregnan  . 
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one-half  times  the  recommendations.  But  when  the  “net  intakes’ 
amounts  of  nutrients  in  food  minus  amounts  of  nutrients  in  breast  milk 
were  compared  with  the  allowances  for  nonlactating  women,  the  calories 
and  thiamine  were  slightly  lower  than  the  allowances  while  the  protein, 
riboflavin,  niacin,  and  vitamin  A  intakes  were  higher.  The  Michigan  group 
concluded:  “The  data  are  further  evidence  of  the  adequacy  of  the  allow¬ 
ances  recommended  for  lactating  women. 

The  authors  add  that  caution  must  be  exercised  in  applying  the  a  ow- 
ances  to  individual  mothers  or  to  groups  who  vary  greatly  from  t  e 
“average”  used  by  the  Food  and  Nutrition  Board  in  developing  the  allow¬ 
ances.  However,  their  general  usefulness  as  a  guide  in  planning  mea  s  or 
lactating  women  was  clearly  demonstrated. 
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USE  AND  MISUSE  OF  THE  DIETARY  ALLOWANCES 

In  using  the  Recommended  Dietary  Allowances  it  should  be  known  that 
they  are  intended  only  for  people  in  health  and  presuppose  reasonably 
good  nutritive  reserves.  Needs  in  disease  vary  greatly  and  should  therefore 
have  special  consideration.  Also,  in  applying  them  to  children  of  different 
age  groups  it  should  be  recognized  that  figures  are  stated  for  the  middle  of 
the  age  group  and  for  average  size,  rate  of  growth,  and  activity.  Judgment 
must  be  exercised,  therefore,  in  interpreting  the  values. 

Despite  the  efforts  of  the  Food  and  Nutrition  Board  to  prevent  the  mis¬ 
use  of  the  allowances  this  has  not  been  avoided  entirely.  For  example,  even 
though  it  has  been  stressed  repeatedly  that  the  allowances  do  not  provide 
a  basis  for  judging  the  nutritional  status  of  populations,  they  have  been  so 
used  on  occasion.  In  dietary  surveys,  individuals  and  groups  have  been 
judged  well  or  poorly  nourished  as  they  approached  or  deviated  from  the 
allowance  values.  Since  these  values  represent  desirable  intakes  of  nutri¬ 
ents  to  provide  for  good  nutrition,  rather  than  minimum  needs,  a  large 
proportion  of  the  group  has  fallen  into  the  undernourished  class.  When 
persons,  judged  malnourished  by  this  criterion,  have  failed  to  show  nu¬ 
tritional  deficiency  symptoms,  critics  of  the  allowances  have  often  de¬ 
clared  they  are  too  liberal. 

In  the  following  section  the  dietary  needs  for  the  different  ages  of  child¬ 
hood,  as  well  as  for  pregnancy  and  lactation,  will  be  considered  in  terms  of 
nutrients  and  of  the  foods  and  meals  which  provide  those  nutrients. 


GOOD  NUTRITION  BEFORE  BIRTH 

Toveruds  concept  that  “the  child  is  nutritionally  nine  months  old  at 
birth”  has  general  acceptance  today.  McCollum  expressed  essentially  the 
same  thought  in  more  concrete  terms  when  he  said:  “It  is  in  prenatal  life 
\  at  the  size  of  the  fund  of  that  something  which  we  call  vitality  is  de- 
termined.  It  is  then  that  the  quality  of  the  teeth,  the  skeleton,  and  the 
perfect, on  of  form  are  determined."  Research  lends  supporting  evidence 
o  ese  statements.  A  notable  review  of  the  scientific  literature  on  mater- 

Research  CoVndl /  '***'  *“  aVai'able  ^  the  Nati°™l 

moSbbo^Tnt1  P,eH°d  th?  baby  "  n°Urished  f">m  the 

the  mother  s  Ld  l  T  building  ^  b°dy  mUSt  come  '» 
e  mothers  food  or  from  her  own  body.  Her  diet  should  be  fully  ade 

Malernd  nutrition  and  Child  Health,  Bull.  No.  123  (1950). 
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NUTRIENTS  REQUIRED 


C  alories.  As  seen  in  the  lable  of  Dietary  Allowances,  larger  amounts 
of  all  dietary  factors  are  recommended  by  the  third  trimester  of  pregnancy 
than  in  the  pre-pregnancy  period  (Table  12).  These  higher  levels  may  well 
be  achieved  gradually  by  starting  to  increase  intakes  early  in  pregnancy. 
The  caloric  increase  recommended  at  the  trimester  is  approximately  17 
per  cent  above  the  pre-pregnancy  figure.  It  is  particularly  important  that 
the  caloric  increase,  if  one  is  indicated,  be  made  in  easy  stages  to  insure 
a  gradual  rather  than  a  rapid  weight  gain.  Experience  has  shown  that 
gradual  weight  gain  throughout  the  prenatal  period  (together  with  a  high 
protein  intake)  is  an  important  factor  in  the  control  of  toxemia  of  preg¬ 
nancy. 

The  increased  energy  need  of  pregnancy  is  explained  by  the  higher 
metabolic  rate  which  begins  at  about  the  fourth  month.  The  increase  is 
caused  by  the  greater  amount  of  protoplasmic  tissue  in  the  mother’s  body, 
resulting  from  the  growth  of  her  own  uterine  and  mammary  tissues  and 
the  body  of  the  baby.  The  basal  metabolism  of  the  mother  increases  about 
25  per  cent  above  the  nonpregnant  level.  The  fetus  increases  in  weight 
threefold  during  the  final  trimester.  In  a  woman  of  normal  weight  at  the 
beginning  of  pregnancy  the  total  weight  gain  should  not  exceed  20-25 
pounds.  If,  however,  she  is  markedly  underweight,  the  gains  may  be 
somewhat  more  to  allow  for  rebuilding  her  own  body.  Conversely,  it  she 


is  much  overweight  the  gains  allowed  may  be  less. 

Protein  and  minerals . — The  increased  need  for  other  factors  is  greater 
relatively  than  for  calories.  The  critical  need  for  increasing  these  nutri¬ 
ents  arises  after  the  third  month  of  pregnancy,  but  unless  the  diet  has 
been  excellent  before  pregnancy  the  change  should  be  made  as  soon  as 
pregnancy  is  recognized. 

For  protein  the  daily  allowance  is  80  grams,  an  increase  of  45  per  cent 
over  the  pre-pregnancy  figure  (55  grams).  The  additional  amount  is  need¬ 
ed  to  provide  for  the  enlargement  of  maternal  tissues  and  to  build  those 
of  the  baby  The  increased  need  is  demonstrated  by  the  fact  that  women 
whose  intakes  approximate  the  allowance  figure  usually  store  nitrogen  .lur¬ 
ing  pregnancy.  Under  optimum  conditions  they  may  start  as  early  as  e 
eighth  week  of  gestation.  Storage  appears  less  likely  with  lower  protein 
even  when  the  intake  is  above  the  pre-pregnancy  allowance  'eveh  Hmv- 
ever  diet  as  a  whole  must  be  considered-not  just  one  nutnen  . 
and  Sheft  whose  subjects  did  not  store  nitrogen  on  about  65  gm.  protein 
dally  attributed  the  failure  to  the  relatively  low  calorie  intakes  rather 
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than  to  the  nitrogen  intakes.  The  protein  allowance  for  pregnancy  as¬ 


sumes  adequate  calorie  intakes. 

The  allowance  for  calcium  is  nearly  double  that  of  the  pre-pregnant 
woman  (1.5  vs.  0.8  gm.).  For  phosphorus,  which  is  not  included  in  the 
table,  the  pregnancy  requirement  may  be  about  the  same,  4  he  vitamin 
D  supplement  needed  to  aid  in  the  utilization  of  calcium  and  phosphorus 
is  set  at  400  I.U.  Swanson  and  lob  have  reported  that  about  65  per  cent 
of  the  calcium  and  the  phosphorus  of  a  full-term  fetus  are  deposited  in  the 
last  two  months  of  pregnancy.  Theoretically,  therefore,  the  mother’s  diet 
requires  the  largest  amounts  of  calcium,  phosphorus,  and  vitamin  1)  at 
that  period.  Practically,  however,  she  may  have  entered  pregnancy  with 
low  calcium  stores  and  with  poor  food  habits  in  regard  to  calcium-rich 
foods,  notably  milk,  and  consequently  should  replenish  her  stores  in  early 
pregnancy  before  the  period  of  greatest  stress  begins. 

The  iron  allowance  of  15  mg.  daily,  recommended  for  the  latter  months 
of  pregnancy,  represents  an  increase  of  about  25  per  cent  over  normal 
adults  needs.  This  figure  assumes  that  the  woman  enters  pregnancy  with 
adequate  stores  of  iron  and  a  normal  hemoglobin  level.  Often  this  may  not 
be  the  case.  Anemia  during  pregnancy  is  apparently  common,  and  it  is 
generally  believed  that  the  hemoglobin  level  is  affected  by  diet.  It  has  been 
suggested  that  one  of  the  major  causes  of  anemia  of  early  infancy  may  be 
insufficient  iron  stores  in  the  fetus,  resulting  from  anemia  of  the  mother 
during  pregnancy. 

1  itamins.  The  allowances  for  all  vitamins  are  high  in  pregnancy.  For 
vitamin  A  the  allowance  of  6,000  international  units  at  the  third  trimester 


represents  an  increase  of  20  per  cent  over  pre-pregnancy.  The  figure  is 
based  on  the  premise  that  approximately  two-thirds  of  the  vitamin  A 
value  of  the  average  diet  is  contributed  by  carotene. 


1  he  allowance  of  1 .5  mg.  of  thiamine  is  25  per  cent  greater  than  for  non¬ 
pregnant  women  (1.2  mg.).  Lockhart,  Toverud,'and  others]have  suggested 
that  the  need  is  far  higher,  perhaps  as  much  as  3  mg.  daily,  during  late 
pregnancy.  The  daily  allowance  of  2.0  mg.  of  riboflavin  during  pregnancy 
is  a  43  per  cent  increase  over  the  1 .4  mg.  proposed  for  normal  adult  women 
I  he  increases  in  the  allowances  for  these  two  vitamins  represent  findings 
rom  a  number  of  studies.  Oldham  and  co-workers,  however,  were  unable 
to  demonstrate  an  increased  need  of  thiamine  and  riboflavin  for  normal 
pregnancy  above  that  for  pre -pregnancy. 

bmle  is  known  about  the  human  requirement  for  niacin.  The  present 
al  owance  of  12  mg.  for  a  normal  adult  was  established  on  the  basis  of  a 
ten  to  one  relationship  with  thiamine  as  found  in  animal  experimentation 
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The  15  mg.  for  pregnancy  allows  a  25  per  cent  increase  above  this  figure. 
1  here  is  good  evidence  that  tryptophane  functions  as  a  precursor  of  niacin 
and  therefore  the  actual  niacin  requirements  can  be  established  only  in  re¬ 
lation  to  the  protein  intake.  No  difficulty  should  be  encountered  from 
lower  intakes  of  niacin  if  there  is  an  adequate  level  of  good  quality  protein. 
The  problems  of  obtaining  reliable  niacin  data  are  discussed  in  chapter  ii 
in  considering  chemical  tests  as  a  means  of  judging  nutritional  status. 

d  he  ascorbic  acid  allowance  of  70  mg.  for  pre-pregnancy  is  increased  to 
100  mg.  during  the  third  trimester  of  pregnancy.  An  increasing  intake  of 
ascorbic  acid  is  necessary  during  the  latter  part  of  pregnancy  in  order  to 
maintain  the  pre-pregnancy  plasma  level. 

Other  factors. — Iodine,  copper,  pyridoxine,  vitamin  E,  vitamin  K,  folic 
acid,  pantothenic  acid,  and  vitamin  Bi2  are  nutrients  often  considered 
in  reviewing  the  needs  of  pregnancy.  None  of  them  has  yet  been  given  a 
value  on  the  allowances  table.  Obtaining  adequate  amounts  of  these  nu¬ 
trients  need  not  be  difficult.  The  requirement  for  iodine  is  small  and  is 
easily  met  by  the  regular  use  of  iodized  salt  (chap.  ix).  A  diet  adequate  in 
iron  usually  yields  sufficient  copper  and  one  meeting  the  allowances  for  B 
vitamins  listed  on  the  table  is  believed  to  provide  sufficient  pyridoxine, 
folic  acid,  pantothenic  acid  and  B12.  Vitamin  E  is  widely  distributed  in 
foods  and  a  shortage  is  not  likely.  Supplemental  vitamin  K  is  usually  rec¬ 
ommended  during  the  last  month  of  pregnancy,  for  the  mother  just  pre¬ 
ceding  delivery  or  for  the  baby  immediately  after  birth. 


A  DIET  TO  MEET  MATERNAL  NEEDS 


If  the  mother’s  diet  has  been  fully  adequate  before  pregnancy,  the 
changes  required  to  meet  the  additional  needs  will  not  be  great.  However, 
in  outlining  a  diet  for  pregnancy  the  complete  list  of  foods  should  be  given, 
not  merely  those  which  are  to  be  added.  Following  is  a  food  guide  adapted 
from  one  developed  by  Burke  and  Kirkwood  to  help  insure  good  nutrition 

during  pregnancy.3 

Milk:  One  quart  daily  is  necessary  throughout  the  period  of  pregnancy. 

Meat:  Lean  meat  (6  oz.)  or  its  equivalent  should  be  eaten  daily. 

Egg-  At  least  one  daily;  additional  eggs  may  be  used  as  meat  substitutes. 
Vegetables:  Two  or  more  servings  of  vegetables  daily.  One  liberal  serving  o  raw  vege¬ 
tables  daily  is  desirable.  Dark-green  leafy  or  deep-yellow  vegetables  should  be  eaten 


several  times  a  week.  .  .  . 

Fruit:  At  least  two  servings  daily.  These  should  be  oranges,  other  citrus  fruit,  toma¬ 
to  (raw  or  canned),  or  equivalent,  to  furnish  ascorbic  acid. 

3  B  S  Burke  and  S.  B.  Kirkwood,  Daily  Diet  During  Pregnancy.  (Boston:  Department  of 
Maternal  and  Child  Health,  Harvard  School  of  Public  Health  and  the  Boston  Lying-in  Hos¬ 
pital.  Copyright  1946,  1950,  1953  by  the  Harvard  School  of  1  ublic  Health). 
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Grain  products:  Three  or  four  servings  daily  of  either  whole  grain  or  enriched  bread 
or  cereal. 

Butter  or  fortified  margarine:  A  moderate  amount — about  3  teaspoons  should  be 
eaten  daily. 

Vitamin  D:  A  source  of  vitamin  D  to  supply  400  I.U.  daily. 

Additional  foods:  To  meet  the  daily  energy  requirement. 


It  must  be  recognized  that  there  are  other  ways  of  achieving  an  ade¬ 
quate  diet,  although  this  guide  is  generally  applicable  in  this  country.  A 
plan  suited  to  the  special  needs  of  a  given  locality  should  be  worked  out 
by  a  nutritionist  familiar  with  the  food  habits  and  resources  of  the  persons 
served.  The  foods  which  make  up  the  daily  food  guide  should  be  grouped 
into  three  or  more  satisfying  meals  for  a  day.  The  meals  should  not  be 
noticeably  different  from  those  of  the  other  members  of  the  household  and 
they  should  be  enjoyed  at  the  family  table.  There  is  considerable  leeway 
in  the  choice  and  preparation  of  the  foods.  The  milk,  for  example,  may  be 
taken  as  a  beverage  or  in  cooked  foods.  Cheese  may  be  used  in  part  as  a 
substitute  for  milk.  It  must  be  remembered,  however,  that  water-soluble 
nutrients  in  milk  are  largely  lost  in  the  process  of  making  the  cheese.  Two 
ounces  of  cheese  are  about  equal  to  one  pint  of  milk  in  protein,  calcium, 
and  vitamin  A.  Calcium  tablets  should  not  be  taken  as  a  milk  substitute 


because  they  fail  to  supply  the  user  with  the  other  nutrients  provided  by 
milk.  One  quart  of  milk  yields  75  per  cent  or  more  of  the  daily  calcium  and 
riboflavin  allowances,  about  40  per  cent  of  the  daily  protein  and  25  per 
cent  of  the  thiamine  and  vitamin  A  allowances  for  pregnancy. 

The  lean  meat  may  be  taken  in  one  or  in  two  servings  and  fish  or  poul¬ 
try  may  be  used  in  part  in  place  of  meat.  Liver  and  other  organ  meats 
should  be  used  often.  The  dark-green  leafy  and  the  deep-yellow  vegetables 
should  be  given  preference  in  planning  meals  and  they  may  be  served  raw 
or  cooked.  Fruits  should  be  chosen  mainly  for  their  high  ascorbic  acid  con¬ 
tent.  W  ater  and  other  fluids  are  recommended.  Soups,  milk,  and  fruit 
juices  are  good  sources  of  fluid.  The  total  fluid  should  be  adequate  (ap¬ 
proximately  two  quarts  daily).  The  “additional  foods”  mentioned  on  the 
0„d  gu,de  should  be  chosen  with  care.  They  may  be  more  of  the  same 
OOCS  a  rea  y  isted.  It  is  inadvisable  to  add  sweets  or  fats  in  quantities 
which  might  increase  the  weight  unduly,  dull  the  appetite  for  the  neces¬ 
sary  mods,  or  cause  digestive  difficulties.  The  physician  will  decide  the 
total  amount  of  food  to  be  eaten  on  the  basis  of  desirable  weight  gain 
I  the  foods  listed  in  the  foregoing  food  guide  are  taken  in  theamounts 

“1"  ^eCOmmended  Dietary  Allowances  for  pregnancy  will  be 
et.  I  able  13  demonstrates  this  point.  It  shows,  at  the  same  time  how  a 

adequate  nonpregnancy  diet  can  become  an  adequate  pregnancy  diet 


TABLE  13 

Normal  Daily  Diet  for  Young  Woman,  with  Additions  for  Pregnancy  and  Lactation 
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*  Source  of  Data. — Agricultural  Handbook  No.  8,  Composition  of  Foods. 
t  Weighted  values. 

J  Added  energy  value  only  shown.  Nutrient  values  would  usually  be  increased  also. 
§  Ascorbic  acid  values  of  processed  foods  in  parentheses. 


TABLE  13 — Continued 


215 


216 


Nutrition  Work  with  Children 

merely  by  the  addition  of  a  few,  properly  chosen  foods.  It  is  evident  that 
the  addition  of  one  pint  of  milk  to  bring  the  total  up  to  one  quart  practi¬ 
cally  takes  care  of  the  added  needs  for  calcium  and  riboflavin  and  con¬ 
tributes  significant  amounts  of  protein,  thiamine,  and  vitamin  A.  A  second 
good  source  of  ascorbic  acid  satisfies  the  added  need  for  that  vitamin.  In¬ 
creasing  the  number  of  eggs  from  one  several  times  a  week  to  one  daily 
and  adding  2  .ounces  of  lean  meat  daily  satisfies  the  other  nutrient  re¬ 
quirements  for  pregnancy  with  the  exception  of  vitamin  D.  The  addition 
of  400  I.U.  of  vitamin  D  per  day  in  the  form  of  a  concentrate  or  the  use  of 
vitamin  D  milk  is  usually  recommended. 

Despite  the  ease  with  which  the  dietary  allowances  for  pregnancy  can 
be  met,  as  shown  in  Table  13,  many  women  fail  to  attain  them.  This  is 
demonstrated  whenever  the  diets  of  prospective  mothers  are  studied.  In 
a  recent  Iowa  survey,  for  example,  pregnant  women  were  found  to  be 
eating  all  essential  foods  in  quantities  far  below  those  recommended,  in 
spite  of  the  fact  that  the  calorie  content  of  the  diet  was  adequate. 


HOW  DOES  A  CHILD  BENEFIT  FROM  A  WELL-NOURISHED  MOTHER? 


A  succession  of  recent  studies  made  in  this  and  other  countries  has 
demonstrated  a  strong  relationship  between  the  character  of  a  mother  s 
diet  during  pregnancy  and  the  course  or  outcome  of  pregnancy  and  the  de¬ 
velopment  of  the  fetus.  A  pioneer  study  in  this  field  is  that  of  Ebbs,  Tisdall, 
and  Scott.  These  workers  determined  the  effect  of  poor  and  good  maternal 
diets  on  400  women  of  low  incomes.  They  observed  the  outcome  of  pregnan¬ 
cy  and  the  condition  of  the  infants  during  the  first  months  of  life.  The 
results  were  strikingly  in  favor  of  the  good-diet  groups.  The  authors 


concluded: 

While  it  is  recognized  that  there  are  other  important  factors  in  the  successful  outcome 
of  pregnancy,  this  study  suggests  that  the  nutrition  of  the  mother  during  the  prenatal 
period  influences  to  a  considerable  degree  the  whole  course  of  pregnancy,  and  in  addi¬ 
tion  directly  affects  the  health  of  the  child  during  the  first  6  months  ot  life. 


Studies  along  similar  lines  have  since  been  made  by  other  workers. 
Notable  among  these  are  the  extensive  observations  of  Burke,  Stuart,  and 
their  co-workers  at  Harvard  University,  School  of  Public  Health,  referree 
to  earlier  in  the  chapter.  In  the  study  of  216  women  and  their  infants, 
later  extended  to  some  of  the  same  women  through  two  or  more  preg¬ 
nancies,  these  investigators  obtained  detailed  nutrition  histones  at  regu- 
lar  intervals  during  pregnancy,  supplemented  by  records  of  food  intake 
kept  by  the  women.  This  information  was  compared  with  medical  ob¬ 
lations  on  mothers  and  infants  (Chart  22).  Most  of  the  infants  born  to 
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mothers  on  “good”  or  “excellent”  diets  during  pregnancy  were  in  “good” 
or  “excellent”  physical  condition  at  birth.  In  contrast,  the  group  born  to 
women  in  the  “very  poor  diet  group  included:  all  the  stillborn  infants,  all 
except  one  of  the  infants  that  died  in  the  neonatal  period,  all  except  one 
of  the  premature  infants,  most  of  the  infants  with  major  congenital  de¬ 
fects,  and  all  the  infants  considered  to  be  “functionally  immature.”  The 
maternal  diets  rated  “very  poor”  fell  below  50  per  cent  of  the  Recom¬ 
mended  Dietary  Allowances  in  practically  every  nutrient  rated. 

Mothers  were  benefitted  also.  A  relationship  was  found  to  exist  between 
the  prenatal  diet  and  the  course  of  pregnancy.  The  relationship  between 
the  general  dietary  rating  during  pregnancy  and  the  incidence  of  toxemia 
also  appeared  significant.  No  woman  whose  diet  rated  “good”  or  “excel¬ 
lent”  had  toxemia.  No  statistically  significant  relationship  was  found  be¬ 
tween  the  diet  during  pregnancy  and  the  length  of  labor  for  women  bear¬ 
ing  their  first  children. 

However  [according  to  the  authors],  there  were  many  more  difficult  types  of  delivery 
in  the  very  poor  diet  group,  despite  the  fact  that  these  infants  at  birth  averaged  almost 
three  pounds  lighter  in  weight  and  several  centimeters  shorter  in  length  than  did  the 
infants  of  mothers  whose  diets  were  good  or  excellent. 


The  Harvard  group  points  out  that  it  seems  probable  that  poor  diets 
in  their  series  of  216  women  were  faulty  not  only  during  pregnancy  but 
were  chronically  poor  prior  to  conception.  Furthermore,  they  state:  “It 
seems  very  probable  that  the  mother’s  nutritional  state  at  the  time  she 
enters  pregnancy  as  well  as  the  quality  and  quantity  of  her  diet  during 

pregnancy  may  be  an  important  factor  in  determining  the  condition  of 
the  infant  at  birth.” 


Dieckmann  and  co-workers  have  also  made  important  contributions  to 
the  subject  of  maternal  nutrition  and  its  effect  on  the  infant.  In  the  main, 
their  findings  are  in  line  with  those  just  reviewed.  They  have  recently  re¬ 
ported  observations  made  on  women  living  on  different  levels  of  protein 
intake  during  pregnancy.  They  found  that  the  percentage  of  babies  rated 
in  excellent  condition  at  birth  was  highest  in  the  group  of  mothers  with 
e  igher  protein  intakes.  They  also  established  that  fetal  deaths  were 
less  frequent  when  the  mothers’  diets  were  adequate  in  protein.  These 
workers  regard  high  protein  intake  as  symbolic  of  generally  good  diets  and 
consider  that  total  dietary  adequacy  was  a  more  important  factor  than 
protein  content  alone  in  achieving  favorable  results. 

The  evidence  is  convincing  that  good  nutrition  in  pregnancy  favors  the 
h  rth  of  strong,  healthy  babies.  The  importance  of  a  diet  which  melt 
°f  nutntlonal  ^equacy  is  therefore  strongly  indicated  during 
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pregnancy  and  in  the  preceding  years.  Unfortunately  the  poor  nutritional 
condition  of  young  women  entering  the  child-bearing  state  is  perhaps  more 
general  than  is  suspected.  Information  given  earlier  (chap,  v)  indicates 
that  adolescent  girls  have  poorer  food  habits  than  any  other  age  group. 
Such  a  situation  suggests  the  great  need  for  increased  efforts  in  nutrition 
education  at  all  ages  of  childhood,  and  particularly  at  the  teen-age  period. 

GOOD  NUTRITION  IN  INFANCY 

THE  DIETARY  REQUIREMENTS  OF  THE  MOTHER  IN  LACTATION 

Good  nutrition  in  infancy  is  most  readily  attained  when  the  baby  is 
breast  fed.  If  this  is  to  be  successful  it  is  essential  that  the  diet  of  the 
mother  be  adequate  in  all  respects  during  pregnancy  as  well  as  throughout 
lactation. 


TABLE  14 

Allowances  for  Lactation  and  the  Percentage  Increases  above 
Pregnancy  and  Nonpregnancy  Levels 


Calo- 

Pro- 

Cal- 

Iron 

Vitamin 

Thia- 

Ribo- 

Niacin 

Ascorbic 

ries 

tein 

cium 

A 

mine 

flavin 

Acid 

Allowances  for 

15 

150 

lactation  .  .  .  . 

3,300 

too 

2 

15  mg. 

8,000 

1.5 

2.5 

gm. 

gm. 

I.U. 

mg. 

mg. 

mg. 

mg. 

Per  cent  in- 

crease : 

Over  preg¬ 
nancy  . 

22 

25 

33 

0 

33 

0 

25 

0 

50 

Over  non¬ 
pregnancy. 

44 

82 

150 

25 

60 

25 

80 

25 

114 

High  as  are  the  nutrient  requirements  in  pregnancy  they  are  even 
greater  in  lactation,  as  the  diet  of  the  mother  must  be  sufficient  to  provide 
for  her  own  needs  and  to  furnish  materials  required  to  make  an  ever  suf¬ 
ficient  supply  of  milk  for  the  baby.  These  greater  needs  are  reflected  in 
the  increases  in  allowances  for  nearly  all  factors  (I able  14). 

It  is  seen  that  the  highest  percentage  increases  are  for  protein,  calcium, 
riboflavin,  and  ascorbic  acid.  The  protein  allowance  of  100  grams  repre¬ 
sents  a  25  per  cent  increase  over  pregnancy  and  82  per  cent  over  the  pre¬ 
pregnancy  allowance.  Reduction  in  the  amount  of  breast  milk  has  been 
reported  by  several  investigators  as  a  result  of  a  deficiency  of  protein  in 

the  mother’s  diet.  .  n 

The  calcium  allowance  of  2  grams  shows  an  even  greater  increase, 

per  cent  over  that  for  the  nonpregnant  woman.  It  may  be  assumed  t  a 
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the  phosphorus  need  is  also  relatively  great.  The  need  for  these  large  in¬ 
creases  in  calcium  and  phosphorus  is  obvious  in  view  of  the  fact  that 
mother’s  milk  must  supply  the  large  amount  of  these  factors  required  for 
the  rapid  growth  of  the  baby’s  skeleton  during  the  first  year.  The  recom¬ 
mendation  of  2.5  mg.  of  riboflavin  is  based  on  the  observation  that  the 
concentration  of  this  vitamin  is  relatively  high  in  the  milk  of  women  whose 
diets  contain  liberal  amounts.  The  50  per  cent  increase  in  the  ascorbic  acid 
allowance  over  that  of  pregnancy  is  based  on  evidence  that  human  milk 
varies  directly  with  the  amount  in  the  mother’s  diet.  The  iron,  thiamine, 
and  niacin  allowances  are  the  only  ones  not  increased  over  those  for  preg¬ 
nancy. 

Foods  to  supply  needs  in  lactation. — The  character  of  the  diet  eaten  dur¬ 
ing  lactation  is  essentially  the  same  as  during  pregnancy,  as  can  be  seen 
in  Table  13.  The  higher  nutrient  allowances  are  met,  in  the  main,  by  the 
addition  of  one  pint  of  milk  daily.  The  extra  milk  furnishes,  notably,  ad¬ 
ditional  protein,  calcium,  vitamin  A,  and  riboflavin,  indicated  by  the 
allowances.  Other  foods,  needed  chiefly  for  energy,  may  well  provide 
more  ascorbic  acid.  The  total  amount  of  food  will  be  controlled  by  the 
physician  as  he  obser  es  the  progress  of  the  mother  and  baby. 


CKMSi  JJJUUJiNCF 

Advantages  of  breast  feeding.— When  a  baby  is  breast  fed  his  nutrition 
is  still  closely  linked  to  that  of  his  mother.  If  she  has  consistently  eaten  a 
diet  adequate  in  all  respects  throughout  pregnancy  and  continues  to  do  so 
alter  the  birth  of  the  baby  she  has  taken  the  first  step  to  make  it  possible 
to  nurse  her  baby.  And  breast  feeding  is  still  one  of  the  best  assurances 
that  a  child  will  be  adequately  nourished  and  emotionally  satisfied 
The  milk  of  each  species  is  adapted  to  the  young  of  that  species.  Thus 
human  milk  is  adapted  to  the  needs  of  the  baby.  There  is  no  necessity  at 
east  in  the  earlier  months,  to  calculate  the  requirements  of  calories  pro¬ 
tein  or  other  constituents,  or  to  plan  ways  of  modifying  the  curd  or  fat  to 
suit  them  to  the  infant's  digestive  tract.  When  the  mother’s  milk  supply 
is  adequate  and  the  child  nurses  to  satisfaction  at  suitable  intervals  he  has 
in  most  cases  automatically  secured  most  of  the  nutrients  his  body  needs 
Exceptions  are  ascorbic  acid  and  vitamin  D.  Supplements  of  these  vita' 
ins  are  commonly  given,  but  the  urgency,  from  the  standpoint  of  nutri- 
need,  is  not  as  great  as  when  cow’s  milk  is  fed  Rmn  t  m 
about  5  mg.  of  ascorbic  acid  per  100  cc.  while  I  •  T  ™lk  Contams 
practically  none.  If  the  mother’s  diet  is  well  supplfed  wXth™^ 
baby's  needs  should  be  met  from  the  breast  milk.  Since 
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assumed,  however,  an  ascorbic  acid  supplement  is  usually  begun  as  soon 
as  the  child  is  well  adjusted  to  the  breast  feeding.  Vitamin  D  in  some  form 
is  also  introduced  early  even  though  rickets  is  not  regarded  as  a  serious 
threat  to  breast-fed  babies.  (See  p.  223  for  a  further  discussion  of 
supplements.) 

Whatever  its  other  advantages,  breast  feeding  is  at  least  a  simple 
process.  It  requires  no  daily  preparation  of  formula,  no  washing  and 
sterilization  of  bottles,  no  warming  of  the  bottles  at  the  time  of  feeding, 
no  worry  about  when  the  formula  should  be  changed.  For  uninformed  or 
careless  mothers  and  ones  without  access  to  refrigeration  facilities,  breast 
feeding  is  also  a  safety  measure.  The  baby  thus  has  direct  access  to  a  safe, 
suitable  milk  supply  of  just  the  right  temperature.  In  cases  where  medical 
supervision  is  inadequate  or  not  attainable,  it  is  literally  the  child’s 
salvation. 

Breast  feeding  is  also  important  from  the  standpoint  of  emotional  satis¬ 
faction.  The  mother  who  nurses  her  baby  surrounds  him  with  a  feeling  of 
intimacy  which  makes  him  feel  secure  and  loved.  The  benefits  of  such  a 
relation  extends  not  only  to  healthy  physical  growth  but  to  daily  patterns 
of  sleep  and  to  motor  and  social  development. 

It  is  the  conviction  of  many  physicians  that  infants  should  be  breast  fed 
if  possible,  at  least  for  the  first  few  months.  The  conclusions  of  a  commit¬ 
tee  on  maternal  and  child  feeding  of  the  National  Research  Council 
epitomize  this  attitude: 

As  a  food,  human  milk  still  remains  the  best  type  of  milk  for  young  infants,  although 
it  probably  is  not  always  a  complete  food  after  a  few  weeks.  Breast  milk  has  a  definite 
preventive  and  therapeutic  value.  It  is  economical,  automatically  reproduced,  and 

time  saving  in  the  household _ As  a  technique,  breast  feeding  probably  is  the  best 

method  of  providing  gratification  and  a  sense  of  security  to  babies. 

It  is  also  the  belief  of  specialists  that  a  larger  proportion  of  infants 
would  have  the  benefits  of  breast  feeding  if  both  the  mother  and  the 
physician  were  convinced  of  its  value  and  took  the  necessary  steps  tq  in¬ 
sure  it.  The  will  to  nurse  her  baby,  on  the  part  of  the  mother,  encourage¬ 
ment  by  the  physician,  and  perseverance  on  the  part  of  both  usually  re¬ 
sult  in  establishing  the  flow  of  milk.  Once  established,  a  consistently 
good  maternal  diet,  rest,  exercise,  and  care  of  the  nipples  constitute  the 
mother’s  chief  responsibility  for  producing  an  adequate,  safe  milk  supply 

for  her  baby.  . 

A  recent  survey  of  breast  feeding  in  this  country  indicates  that  approxi¬ 
mately  one-third  of  infants  are  exclusively  breast  fed  through  the  lirs 
weeks  of  life.  This  is  in  contrast  to  the  practice  in  other  countries:  in  Great 
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Britain  it  is  estimated  that  40  per  cent,  and  in  New  Zealand  46  per  cent, 
of  babies  are  still  breast  fed  at  the  age  of  six  months.  Norway  reports  that 
82  per  cent  of  a  selected  group  were  still  breast  fed  the  first  half-year. 

Feeding  schedules—  Modern  feeding  schedules  are  based  on  signs  of 
hunger  in  the  individual  infant  rather  than  on  preconceived  ideas  of  the 
specified  periods  at  which  babies  should  eat.  When  properly  handled  such 
a  plan  makes  for  a  happy,  well-adjusted,  and  hence  a  well-nourished  baby, 
and  lays  the  foundation  for  a  feeding  rhythm  adapted  to  the  baby’s  own 
requirements.  Whereas  he  may  need  food  every  two  hours  in  the  first  few 
weeks  of  life,  under  the  “self-regulated”  feeding  plan  he  gradually  be¬ 
comes  content  with  feedings  that  are  farther  apart,  as  he  takes  more  milk 
at  a  feeding.  By  the  time  he  is  two  to  three  months  old  he  should  have  es¬ 
tablished  himself  on  a  three-  to  four-hour  feeding  schedule  which  will  lead 
eventually  to  three  meals  a  day.  Through  the  satisfaction  of  his  hunger  at 
each  period,  the  infant  comes  to  feel  that  his  world  is  a  friendly,  depend¬ 
able  place. 

When  signs  of  hunger  in  an  infant  are  ignored  and  he  is  required  to  wait 
until  the  clock  points  to  the  scheduled  hour,  the  baby  feels  that  his  parents 
fail  him  because  they  do  not  satisfy  his  basic  needs.  Thus  instead  of  de¬ 
veloping  a  sense  of  trust  in  them  a  barrier  is  built  between  baby  and  par¬ 
ents.  If  the  barrier  continues  and  grows,  psychological  disturbances  reflect 
themselves  in  his  life,  now  and  later.  Aldrich  makes  the  point  that  feeding 
is  as  basic  to  a  child  as  breathing;  that  we  do  not  try  to  regulate  an  infant’s 
breathing  but  we  do  try  to  dominate  his  eating.  In  so  doing  we  interfere 
with  a  process  which  affects  all  attitudes  and  habits.  Thus,  early  feeding 
experiences  have  a  deep  psychological  meaning  which  transcends  more  ob¬ 
vious  effects.  Much  emotional  maladjustment  in  later  childhood  is  be¬ 
lieved  traceable  to  early  efforts  of  parents  to  impose  upon  infants,  feeding 
schedules  which  are  convenient  to  themselves  rather  than  ones  which 
satisfy  the  physical  and  emotional  needs  of  their  children. 

Weaning.  Weaning  from  the  breast  is  a  gradual  process.  In  a  sense  it 
may  be  said  to  begin  as  soon  as  the  baby  starts  to  take  orange  juice  or 
fls  liver  oil  from  a  spoon,  or  water  from  a  cup,  for  these  familiarize  him 
with  utensils  used  in  later  feeding.  One  bottle  a  day  in  place  of  the 
jeast  ,from  the  a§e  of  three  or  four  months  accustoms  him  to  the  flavor 
of  cow  S  milk  Later,  one  breast  feeding  after  another  is  replaced,  first  by 
bottle  then  by  milk  from  a  cup,  supplementary  foods  are  added  as  indf 
cated  later,  and  by  the  time  a  child  is  one  year  old  he  is  completely  welned 

pauerm  ^  ^  is  °n  PracticaI1y  a  three-meal-a-day 
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BOTTLE  FEEDING 

\\  hen  lor  anv  reason  the  baby  cannot  be  breast  fed,  then  bottle  feeding 
is  employed.  I  hanks  to  the  newer  developments  in  infant  feeding  methods, 
satis! actory  nutrition  can  now  be  attained  by  various  types  of  formula 
feeding. 

The  early  and  well-known  survey  made  by  Grulee,  of  20,000  breast-  and 
formula-fed  infants  in  Chicago,  in  1924-1929,  showed  the  breast-fed 
babies  to  have  a  mortality  of  1.54  per  thousand  in  contrast  to  84.36  per 
thousand  for  the  artificially  fed  infants— a  ratio  of  1  to  56.  With  due  allow¬ 
ance  for  several  possible  shortcomings,  the  study  demonstrates  that  the 
practice  of  breast  feeding  is  more  successful  on  a  large  population  basis 
than  the  practice  of  artificial  feeding. 

But  infant  feeding  practices  have  improved  markedly  since  that  time, 
and  recent  studies  show  that  babies  under  well-supervised  bottle  feeding 
may  thrive  practically  or  fully  as  satisfactorily  as  breast-fed  ones.  Such 
was  the  finding  of  a  study  conducted  between  1930  and  1940  by  the  De¬ 
partment  of  Maternal  and  Child  Health  of  the  Harvard  School  of  Public 
Health.  Ninety-five  infants  were  entirely  breast  fed  for  three  months  or 
longer  and  fifty-five  infants  were  bottle  fed.  The  bottle-fed  infants  were 
given  a  feeding  mixture  with  supplementary  vitamins  and  their  mothers 
were  carefully  instructed  in  the  preparation  of  the  feeding  mixture  and 
method  of  offering  it.  Growth  and  development  of  the  entire  group  were, 
in  general,  satisfactory.  In  reviewing  the  findings  Stevenson  stated: 

The  only  difference  between  the  two  groups  which  could  be  demonstrated  was  a  slight 
increase  in  respiratory  infections  in  the  artificially  fed  infants  during  the  second  six 
months  of  life.  It  seems  not  unreasonable  to  conclude  that  artificial  feeding  when  car¬ 
ried  out  properly  from  all  standpoints  by  a  selected  group  of  mothers  who  are  carefully 
supervised  compares  favorably  with  breast  feeding. 

The  success  of  this  study  undoubtedly  is  attributable  to  the  careful  in¬ 
struction  and  supervision  given  the  mothers.  Although  this  is  important 
for  feeding  of  all  infants,  it  is  a  “must”  when  babies  are  bottle  fed.  The 
physician  should  prescribe  the  formula  and  feeding  regime,  watch  the 
progress  of  the  baby  at  regular  intervals,  decide  when  changes  in  formula 
are  due,  and  advise  when  and  how  supplementary  foods  are  to  be  added. 

Bottle  feeding  as  pointed  out  by  Stevenson 

demands  careful  attention  to  the  mechanics  of  feeding,  such  as  the  size  of  nipple  holes, 
the  position  of  the  bottle,  and  the  position  of  the  infant.  A  proper  artificial  mixture 
seems  to  be  tolerated  as  well  as  breast  milk  by  all  healthy,  non-allergic  infants.  How¬ 
ever,  its  quantity  must  be  regulated  constantly  in  contrast  to  the  usually  automatic 
regulation  of  supply  which  is  achieved  at  his  mother’s  breast. 
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The  self-regulated  feeding  schedule  can  also  be  adapted  to  bottle  feed¬ 
ing,  though  it  means  preparing  a  number  of  bottles  daily  for  the  first  few 
weeks,  with  a  small  amount  of  formula  in  each  to  insure  a  fresh  bottle 
whenever  the  child  is  hungry.  The  emotional  satisfaction  derived  from 
breast  feeding  should  be  supplied  the  baby  in  other  ways,  for  example,  by 
holding  him  while  he  takes  his  bottle.  Evidence  that  this  can  be  accom¬ 
plished  successfully  comes  from  observations  on  the  emotional  adjust¬ 
ment  of  226  children  studied  by  the  Department  of  Maternal  and  Child 
Health  of  Harvard  School  of  Public  Health,  reported  by  Stevenson.  The 
children  were  studied  through  at  least  five  years  of  age.  Over  one-third  of 
this  group  had  been  breast  fed  for  three  months  or  more.  Each  child’s 
emotional  adjustment  to  his  environment  was  carefully  evaluated.  Twen¬ 
ty-five  per  cent  of  the  children  were  considered  poorly  adjusted.  But  there 
was  no  correlation  between  artificial  feeding  and  maladjustment.  It  ap¬ 
pears,  therefore,  that  from  the  emotional  standpoint,  bottle  feeding  offers 
an  adequate  substitute  for  breast  feeding  if  the  bottle  feeding  is  properly 
handled.  However,  in  bottle  feeding  there  are  more  chances  for  an  un¬ 
satisfactory  emotional  relationship  to  develop  between  the  mother  and 
infant,  and  such  a  relationship  may  easily  lead  to  infant  feeding  problems. 

Richmond  and  Pollock  observed  such  a  situation  in  a  series  of  twelve 
infants  manifesting  severe  nutritional  anemia.  In  all  cases  the  infants  had 
been  disturbed  by  social  or  emotional  situations  in  the  home,  which  caused 
them  to  act  defensively.  This  took  the  form  of  clinging  to  immature  pat¬ 
terns  of  behavior  by  continuing  with  the  bottle  alone  and  refusing  supple¬ 
mentary  foods.  The  consequence  was  low  iron  intake  and  eventually 
anemia.  The  authors  point  out  that  in  this  group  of  infants,  there  was  none 
wdio  had  been  successfully  breast  fed.  They  do  not  suggest  the  lack  of 
breast  feeding  as  the  primary  factor  but  rather  the  lack  of  the  desirable 
relationship,  which  is  more  apt  to  be  created  by  breast  feeding,  and  which 
fosters  contentment,  good  appetite,  and  indeed  good  emotional  develop¬ 
ment  in  the  child. 

SUPPLEMENTS  TO  BREAST  OR  BOTTLE  FEEDINGS 

Regardless  of  whether  a  baby  is  fed  from  breast  or  bottle,  other  nutrients 
should  be  added  early  to  his  diet  of  milk.  Such  additions  serve  two  pur¬ 
poses:  (1)  they  assure  his  dietary  requirements,  and  (2)  they  accustom  him 
gradually  to  the  common  foods  he  will  eat  throughout  his  life.  As  pointed 
out  earlier,  the  first  supplements  are  usually  a  source  of  vitamin  D  (often 
accompanied  by  vitamin  A)  and  a  source  of  ascorbic  acid-usuaUy  in  the 
form  of  orange  juice.  These  are  often  given  as  early  as  the  second  week. 
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The  introduction  of  new  flavors  very  early  helps  to  build  good  food  habits. 
It  also  helps  to  forestall  resistance  to  new  flavors  and  textures  which  is 
sometimes  built  up  in  the  older  child.  A  supplementary  source  of  iron  is 
recommended  by  some  physicians.  Vitamins  A  and  D  are  commonly  of¬ 
fered  as  concentrates,  a  fact  which  makes  it  easy  to  give  excess  quantities. 
Richmond  and  Waisman  have  summarized  evidence  of  the  toxic  effects  of 
overdoses  of  these  two  vitamins  from  a  number  of  studies  reported  in 
scientific  literature. 

“Gradual”  is  the  keynote  in  respect  to  the  foods  added,  the  amount  and 
form  in  which  they  are  given,  and  the  number  of  feedings.  Thus,  cereals, 
fruits,  vegetables,  eggs,  and  meat  are  added.  Each  food  is  given  first  in 
very  small  quantities  as  juice,  sieved,  strained,  or  scraped,  to  make  it 
acceptable  to  the  baby  and  to  render  it  easily  digestible.  The  physician  in 
charge  indicates  the  foods  to  be  fed,  when  they  are  to  be  added,  and  the 
forms  in  which  they  are  to  be  served.  Usually  at  the  fifth  to  sixth  month 
the  baby  is  having  five  or  six  meals  a  day,  including  his  breast  or  bottle 
feedings.  By  the  end  of  the  first  year  he  is  on  a  three-  or  four-meal  sched¬ 
ule.  The  foods  usually  included  in  a  good  daily  diet  for  a  one-year-old 
child  are  as  follows: 


Milk: 

Egg: 

Meat,  poultry  or  fish: 
Potatoes: 

Other  cooked  vegetables  (green 
deep-yellow  often) : 

Fruit  for  vitamin  C: 


3  to  4  cups 

1  whole 

2  tablespoonsful 
2  tablespoonsful 

leafy  or 

2  tablespoonsful 
1  medium-sized  orange  or 
i  to  f  cup  tomato  juice 


Other  fruit: 

Cereal,  whole-grain  or  enriched: 
Bread,  whole-grain  or  enriched: 
Butter  or  fortified  margarine: 
Vitamin  D : 


i  cup 
i  cup 
\  to  1  slice 
1  teaspoonful 
400  international  units 


Solid  food  should  be  offered  to  the  baby  calmly  and  confidently.  He 
should  be  encouraged  to  become  accustomed  to  new  flavors  and  textures. 
He  must  not  be  forced  to  take  a  food  he  does  not  want  or  in  a  quantity 
which  proves  to  be  more  than  he  can  eat.  Urging,  conscious  or  uncon¬ 
scious,  stimulates  resistance  on  the  part  of  the  child  and  leads  eventua  y 
to  feeding  problems.  This  does  not  mean  that  the  baby  eats  only  wia 
suits  his  fancy.  The  foods  offered  him  must  be  only  those  which  he  should 
have  How  much  he  eats  is  left  to  him.  As  soon  as  he  signifies  an  interest 
in  doing  so  he  should  be  encouraged  to  feed  himself,  even  though  at  first  he 

is  not  too  successful. 
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If  up  to  this  point  in  his  life  an  infant’s  diet  has  followed  the  general 
pattern  as  outlined  in  the  foregoing  section,  the  dietary  allowances  will 
undoubtedly  be  met  during  his  first  year.  (See  Table  12,  including  foot¬ 
notes  |  and  §.) 

Every  phase  of  the  infant’s  health  should  be  under  the  direction  of  a 
physician.  The  details  of  what  constitutes  an  infant’s  routine  with  respect 
to  food,  sleep,  rest,  exercise,  and  emotional  growth  are  outlined  for  par¬ 
ents  in  the  United  States  Children’s  Bureau  Bulletin  Infant  Care ,  and  in 
semiprofessional  articles  and  booklets  on  the  subject.  The  baby’s  first 
year  should  be  a  quiet,  serene  period  devoted  chiefly  to  growing  in  size 
and  strength  and  acquiring  a  sense  of  trust  in  people  through  his  rela¬ 
tionships  with  his  parents.  These  relationships  center  to  a  large  extent 
around  his  feeding  experiences. 

GOOD  NUTRITION  IN  EARLY  CHILDHOOD 

Following  the  period  of  very  rapid  growth  in  early  infancy,  the  rate  of 
growth  diminishes  gradually  to  the  lowest  level  of  childhood  during  the 
second  and  third  years.  As  a  result,  energy  needs  per  unit  of  body  weight 
are  relatively  low  during  the  period  of  about  one  and  one-half  to  three 
years  of  age  as  compared  with  earlier  and  later  periods.  These  facts  are 
important  in  considering  the  development  of  good  eating  habits. 


NUTRITIONAL  REQUIREMENTS 

Stearns  emphasizes  the  need  for  a  diet  ample  in  protein  at  this  period 
when  there  is  a  tendency  to  shift  to  one  rich  in  carbohydrate.  She  points 
out  that  these  years  of  slow  body  growth  are  a  period  of  changing  body 
composition.  The  musculature  grows  far  more  rapidly  than  the  rest  of  the 
body,  if  the  protein  intake  permits.  The  child  changes  from  an  infant  de¬ 
pendent  on  others  for  his  locomotion,  to  a  child  maintaining  an  upright 
posture  and  moving  about  by  himself.  Such  a  change  means  the  skeletal 
muscles  should  increase  in  size  by  about  one-third.  But  all  too  often,  she 
points  out,  there  is  little  or  no  increase,  and  the  result  is  a  child  with 
habitual  fatigue  posture  and  little  energy.  Beal  reports  that  the  protein 
intake  virtually  reaches  a  plateau  between  eighteen  months  and  three  and 
one-half  years.  Ranges  of  40  to  50  gm.  protein  daily  and  1,200  to  1,600 
ea  ones  are  indicated  for  the  preschool  period,  by  the  Recommended 
Dietary  Allowances  (Table  12). 

An  allowance  figure  of  1  gm.  of  calcium  is  recommended  throughout  pre¬ 
school  years  despite  the  slower  growth  rate  and  the  fact  that  studies  show 

of  :his  age  store 

intake.  I  he  great  variation  in  the  ability  of  children  to  utilize  cal- 
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cium  efficiently  indicates  the  importance  of  maintaining  a  relatively  high 
intake  at  this  period.  Desirable  phosphorus  and  vitamin  D  intakes  con¬ 
tinue  in  about  the  same  relation  to  calcium,  as  in  infancy. 

The  daily  iron  allowance  for  early  childhood  is  7  to  8  mg.  Though  less 
per  unit  of  body  weight  than  in  infancy,  the  total  figure  is  slightly  in¬ 
creased.  The  requirement  for  vitamin  A  value  is  based  on  body  weight. 

There  is,  therefore,  the  expected  increase  in  vitamin  A  allowance  at  this 
period,  over  the  allowance  during  infancy.  And  because  thiamine  require¬ 
ments  are  considered  in  terms  of  total  calories,  there  is  a  similar  increase 
in  the  thiamine  allowance.  "The  riboflavin  allowance,  computed  from  the 
protein  allowance,  increases  in  the  same  order  as  the  protein  and  the  niacin 
allowance,  related  as  it  is  to  the  thiamine  allowance,  has  the  same  pro¬ 
portionate  increase  as  thiamine.  The  ascorbic  acid  allowance  shows  a 
small  rise  at  this  period  in  line  with  its  gradual  increase  from  infancy  to 
adolescence. 


MEALS  IN  EARLY  CHILDHOOD 


The  gradual  extension  of  the  diet  begun  in  infancy  is  continued  during 
the  second  year.  Ideally,  by  the  time  a  child  is  two  years  old  he  has  learned 
to  know  and  like  most  of  the  common  foods  he  will  eat  throughout  life. 


This  is  usually  the  case  if  his  feeding  experiences  of  the  first  year  have  been 
happy,  satisfying  ones.  Also  he  will  have  adjusted  himself  to  the  family’s 
three-meal-a-day  schedule  although  it  may  be  desirable  for  him  to  have 
some  additional  food  at  other  times  and  he  may  not  always  eat  with  the 
family. 

The  character  of  the  diet  in  the  preschool  period  remains  essentially  the 
same  as  in  late  infancy,  but  quantities  are  increased  and  foods  are  no 
longer  sieved.  The  varieties  of  cereals,  vegetables,  and  truits  allowable  are 
practically  unrestricted.  Some  of  the  milk,  cereal,  and  egg  may  be  served 
regularly  as  simple  desserts.  From  now  on  the  meals  need  not  change 
radically  in  kinds  of  food  throughout  life.  This  will  be  seen  in  the  food 
guide  for  children  past  infancy,  as  shown  in  Table  15.  I  he  accompanying 
specimen  meals  for  different  ages  of  childhood  contain  the  same  basic 
foods.  Only  the  amounts  and  form  are  adjusted  to  meet  the  varying  re¬ 
quirements.  Obviously  these  same  meals  are  suitable  for  the  adults  in  the 
family.  Thus,  adequate  meals  may.be  served  to  all  the  family  from  essen¬ 


tially  the  same  menu. 

Foods  should  be  prepared  simply  for  preschool-age  children.  1  hey  , .re¬ 
fer  them  that  way.  Although  mixtures  of  foods  in  soups  and  stews  have  a 
place,  children  should  learn  early  to  take  foods  separately  also,  as  i  gives 
hem  an  opportunity  to  know  and  enjoy  the  different  flavors.  But  their 


TABLE  15 


Sample  Meals  Based  on  Food  Guide 


Daily  Food  Guide  for 
Children  Past  Infancy 

Five  Years  Old* 

Ten  Years  Old 

Fifteen  Years  Old 
(Boy) 

Breakfast 

Milk : — Three  to  four 
cups,  or  more. 
Vegetables  and  fruit. — At 
least  four  or  five  serv¬ 
ings  daily  including  1 
green  or  deep-yellow, 
1  rich  in  vitamin  C, 
such  as  oranges, 
grapefruit,  or  toma¬ 
toes.  Potatoes,  other 
vegetables,  and  fruits. 
Eggs. — One  or  more 
Lean  meat, fish,  or  other 
protein  foods. — One  or 

Orange 

Whole-grain  cereal: 
h  cup 

Milk:  3  cup 

Toast:  1  slice 

Butter:  1  tsp. 

Milk:  j  pint 

Orange 

Whole-grain  cereal: 
f  cup 

Milk:  3  cup 

Toast:  2  slices 

Butter:  2  tsp. 

Milk:  3  pint 

Orange 

Whole-grain  cereal: 

1  cup 

Milk:  f  cup 

Toast:  3  slices 

Butter:  3  tsp. 

Jam:  2  tbsp. 

Ham:  1  slice 

Cocoa:  2  cups 

two  servings. 

Whole-grain  or  enriched 
bread  and  butter  or  for¬ 
tified  margarine. — At 
two  or  three  meals. 

W hole-grain,  enriched,  or 
restored  cereal. — At 
one  or  two  meals. 

Fish  liver  oil. — Children 
between  one  and  two 
years  of  age  need  fish 
liver  oil  the  year 
around.  Older  chil¬ 
dren  need  it  during 
cold  and  cloudy  sea¬ 
sons;  ask  the  doctor 

Dinner 

Lunch 

Lunch 

Creamed  eggs:  £  cup 
Green  cabbage:  \  cup 
Roll:  1 

Butter:  1  tsp. 
Stewed  fruit:  5  cup 
Cookie:  1 

Milk:  £  pint 

Creamed  eggs:  f  cup 
Cole  slaw:  f  cup 

Roll:  1 

Butter:  1  tsp. 
Stewed  fruit:  3  cup 
Cookie:  1 

Milk:  3  pint 

Creamed  eggs:  1  cup 
on  toast 

Cole  slaw:  1  cup 

Rolls:  2 

Butter:  2  tsp. 
Stewed  fruit:  1  cup 
Cookies:  2 

Milk:  1  pint 

how  much  to  give. 

Iodized  salt. — In  inland 
regions. 

Additional  foods. — As 
needed  to  satisfy  the 
child’s  appetite  and 
to  provide  energy. 

The  amounts  will 
vary  with  the  age 
and  size  of  the  child. 
These  additional 
foods  should  not  take 
the  place  of  the  foods 
already  listed  in  the 
plan. 

Supper 

Dinner 

Dinner 

Meat  patty:  1  (small) 
Baked  potato: 

1  (small)' 

Butter:  1  tsp. 
Carrots:  |  cup 

Bread:  1  slice 

Butter:  1  tsp. 

I  omato:  2  slices 
Applesauce:  J  cup 
Milk:  3  pint 

Meat  patty:  1  (large) 
Baked  potato: 

1  (medium) 

Butter:  1  tsp. 
Carrots:  J  cup 

Bread:  2  slices 

Butter:  2  tsp. 
Tomato:  2  slices 

Apple  pie:  1  slice 

Miik:  3  pint 

Meat  patty:  2  (large) 
Baked  potato: 

1  (large) 

Butter:  1  tbsp. 
Carrots:  f  cup 

Bread:  3  slices 

Butter:  3  tsp. 
Tomato:  3  slices 

Apple  pie:  1  large 
slice 

Milk:  3  pint 

*  All  ages  given  in  this  table 


are  approximate  only. 
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attitude  toward  learning  to  know  and  like  new  foods  depends  to  a  great 
extent  on  how  new  foods  are  offered.  If  a  new  food  is  served  in  a  matter- 
of-fact  way  it  is  usually  accepted  in  the  same  spirit.  If  it  is  not  accepted 
it  should  be  removed  without  argument  and  tried  again  at  another  time. 
Mere  tastes  should  be  used  to  introduce  flavors.  Choices  of  foods  should 
be  offered  frequently  and  quantities  eaten  should  be  left  to  the  child. 
Meals  should  be  good  to  taste  and  appetizing  in  appearance.  Eating  should 
be  a  happy  experience  but  free  from  excitement  and  distractions.  Meals 
served  regularly  are  usually  eaten  with  better  appetite. 


FEEDING  PROBLEMS 

The  slower  growth  in  early  childhood  (as  compared  with  the  rate  of 
growth  in  infancy)  may  tend  to  lessen  the  appetite,  which  usually  has  been 
keen  up  to  this  point.  Coupled  with  this  situation  is  the  child’s  growing 
interest  in  his  surroundings  and  the  tendency  for  him  to  be  distracted  from 
his  eating.  Furthermore,  the  habit  of  bringing  him  to  the  family  table 
where  he  may  see  foods  which  are  denied  to  him  may  make  it  more  diffi¬ 
cult  to  maintain  his  previous  good  eating  habits.  For  the  first  time  he  may 
become  a  dawdler  with  finicky  notions  about  his  likes  and  dislikes.  A  wise 
and  patient  parent  will  take  the  change  calmly,  will  see  to  it  that  he  has 
plenty  of  sleep,  rest,  and  outdoor  play;  that  he  is  not  tempted  with  foods 
unsuitable  for  him;  that  he  is  not  harried  and  forced  into  eating,  and  that 
the  problem  is  not  intensified  by  allowing  him  to  nibble  and  piece,  particu¬ 
larly  on  sweets,  between  meals.  Taken  as  a  natural  and  more  or  less  ex¬ 
pected  phenomenon,  the  period  of  lessened  interest  in  food  eventually 
passes,  unless  the  situation  is  aggravated.  Sometimes  this  improvement 
takes  place  when  a  child  begins  to  associate  with  children  his  own  age, 
particularly  at  the  nursery-school  lunch  (chap.  ix).  In  situations  where  a 
mother’s  anxiety  over  a  child’s  refusal  to  eat  may  cause  her  to  be  over- 
solicitous,  both  mother  and  child  may  become  emotionally  upset,  with 
lasting  effects  on  their  relations  with  each  other  and  on  the  child  s  fooc 
habits  Poor  food  habits,  thus  started,  have  been  treated  as  causes  of 
malnutrition  in  chapter  v  and  will  not,  therefore,  be  elaborated  here. 


GOOD  DAILY  LIVING  PROGRAM 

The  good  daily  living  program  of  the  infancy  period  should  be  earned 
over  into  early  childhood.  Adequate  sleep,  rest,  quiet  activity  outdoor 
play,  and  sunshine  should  continue  to  be  major  cons.deratK.ns  along  w 
nourishing  meals  in  maintaining  good  nutrition.  Sleep  needs  dilfer  in  c 
In  but  failure  to  sleep  when  a  child  is  put  to  bed  may  mean  no  ha 
he  is  getting  more  sleep  than  he  needs,  but  just  the  opposite,  that  he  can 
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not  relax  because  he  is  tense  from  too  little  sleep  and  overstimulation. 
Nap-time  may  be  shifted  to  rest-time  if  sleep  seems  impossible.  Adequate 
rest  and  play  in  the  out-of-doors  are  two  potent  factors  in  maintaining  a 
good  appetite  and  wholesome  interest  in  plain  foods. 

Throughout  the  interim  period  from  infancy  to  school  life  the  child 
should  continue  under  the  supervision  of  a  physician.  He  will  take  the 
necessary  steps  to  protect  the  child  against  certain  communicable  dis¬ 
eases  and  will  instruct  the  mother  on  methods  of  care  when  illness  comes. 
The  physician  will  follow  the  child’s  growth  and  development  and  will 
advise  the  mother  on  changes  in  his  food  and  living  habits  as  they  are 
indicated.  Regular  visits  to  the  dentist  should  begin  at  this  period.  The 
details  of  what  constitutes  adequate  care  in  early  childhood  are  outlined 
for  parents  in  the  Children’s  Bureau  booklet  Your  Child  from  One  to  Six, 
Publication  No.  30. 

GOOD  NUTRITION  IN  EARLY  SCHOOL  LIFE 


NUTRITIONAL  REQUIREMENTS 

The  period  from  entry  in  school  until  the  beginning  of  adolescence  is 
one  of  steady  growth  for  the  child.  The  allowances  on  Table  12  show  a 
gradual  increase  in  each  of  the  nutrient  factors  except  vitamin  D.  Stearns 
emphasizes  the  continued  importance  of  good  protein  nutrition  at  this 
period  particularly  as  a  means  for  the  child  to  resist  infections,  to  which 
he  is  now  fully  exposed.  She  points  out  too  that  retention  of  calcium  de¬ 
pends  on  rate  of  growth  normal  for  a  given  age  as  well  as  on  the  intake 
of  calcium.  Children,  she  says,  tend  to  store  calcium  most  heavily  during 
the  year  or  so  which  precedes  the  period  of  rapid  growth  in  height,  provid¬ 
ing  there  is  an  ample  intake  of  calcium  at  that  time.  If  protein  and  calcium 
intakes  are  adequate,  thiamine  and  riboflavin  intakes  also  tend  to  be  ade¬ 
quate.  Vitamin  A  intake  tends  to  meet  the  allowances  if  the  other  nutri¬ 
ents  listed  are  adequate.  On  the  contrary,  ascorbic  acid  intakes  of  children 
are  often  undesirably  low  when  diets  are  otherwise  satisfactory. 


iviiLAi.s  *OK  I  HE  SCHOOL  CHILD 

School  age  is  considered  the  healthiest  time  of  life  because  it  is  the 

o'f  other  c  nr'  T®*-  Inter6St  "  neW  thi"^  companionship 
of  other  children,  and  outdoor  activities  all  help  to  create  a  wholesome  in- 

"ar  old’  hiTan  Tf*  f  ^  ^P’6  ‘he  tea- 

L  i,  1  15  S10W  h0W  hlS  greater  nutrient  needs  are  met— chiefly 

b>  increasing  quantities  of  the  same  foods  eaten  by  the  live-year  old 

i.gure  8  shows  a  well-nourished  boy  of  about  six  years  enjoying  his  three 
adequate  meals,  planned  from  the  same  daily  food  guide. 
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What  Does  It  Take  To  Make  a  Child  Well  Nourished? 

There  is  a  new  development  in  the  day  s  meal  schedule  it  a  child  eats 
lunch  at  school.  The  lunch  should  continue  to  be  the  same  ample  well- 
balanced  meal  to  which  he  is  accustomed  whether  he  eats  it  at  home,  carries 
it  from  home,  or  buys  it  at  school. 

Despite  the  favorable  aspects  of  his  new  life  there  must  be  as  much 
conscious  effort  as  before  to  keep  the  child  well  nourished.  Idis  schedule 
which  revolves  around  the  school  program  introduces  problems.  He  is 
sometimes  overwhelmed  by  its  complexity.  A  sense  of  inadequacy  devel¬ 
ops  which  may  have  the  effect  of  destroying  his  appetite  or  causing  him 
to  overeat.  The  exact  cause  must  be  sought  and  removed  if  good  nutrition 
is  to  be  maintained.  His  early  and  hurried  breakfast,  his  lunch  away  from 
home,  the  pressure  of  outside  activities,  and  the  encroachments  on  sleep, 
are  possible  causes.  Several  of  these  have  been  considered  elsewhere  in 
this  text,  chiefly  as  causes  of  malnutrition  in  chapter  v.  Such  problems 
should  be  met  jointly  by  the  school  and  the  home.  Many  of  them  can  be 
dealt  with  satisfactorily  if  the  school  has  an  effective  nutrition-health 
education  program. 

The  procedures  for  carrying  on  such  a  program  are  suggested  in  chap¬ 
ters  xi  to  xiv  of  this  text.  Included  is  a  consideration  of  health  appraisal 
measures  for  school-age  children  and  the  co-ordinated  activities  of  school 
staff  and  family  physician  toward  continuing  the  type  of  medical  super¬ 
vision  begun  in  the  earlier  life  of  the  child.  The  Children’s  Bureau  booklet 
Your  Child  from  Six  to  Twelve,  Publication  No.  324,  gives  parents  practical 
suggestions  for  helping  their  children  grow  and  develop  normally. 


GOOD  NUTRITION  IN  ADOLESCENCE 
Accelerated  growth  begins  with  adolescence  and  continues  to  a  maxi¬ 
mum  peak  of  gain  a  few  years  later.  During  this  period,  nutritional 
requirements  of  boys  reach  a  maximum  over  any  other  period  of  life,  and 
the  same  is  true  for  girls  except  for  the  periods  of  pregnancy  and  lactation. 


NUTRITIONAL  REQUIREMENTS 

According  to  Toverud  and  her  collaborators: 

During  adolescence,  nutritional  requirements  are  increased  not  only  by  more  rapid 
growth  and  greater  activity  but  also  by  the  imbalance  existing  during  these  years  in 
metabohc  process  and  in  rate  of  development  of  different  organs.  Thus,  the  growth 

o  ten  l  ‘  t a,  "T  '”0re  rapid  tha"  ,hat  of  lhe  orSan'c  matrix,  a  situation  which 
makes  mobility  of  the  young  awkward  and  accompanied  by  many  unnecessarv 

movement^In  addition  to  the  imbalance  in  physical  development  of  various  parts  of 
he  body,  the  adolescent  girl  and  boy  are  usually  emotionally  unstable Th  ch  has  ! 
bearing  on  nutritional  requirements,  food  intake,  absorption,  and  utibzat’ion 
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lable  12  shows  the  unusually  high  dietary  allowances  for  all  ages  above 
ten  years.  It  will  be  noted  that  it  is  only  after  this  age  that  the  allowances 
for  girls  and  for  boys  are  indicated  separately. 

d  he  late  adolescent  period,  after  growth  in  height  has  begun  to  taper 
off,  is  one  of  rapid  muscle  growth,  especially  in  boys.  During  this  entire 
period  the  nutritional  needs,  particularly  for  adequate  amounts  of  high 
quality  protein,  continue  to  be  high.  In  a  study  of  the  nitrogen  and  calci¬ 
um  retention  of  children  eleven  to  fourteen  years  of  age,  whose  diets  had 
previously  been  adequate  in  calories  only,  Stearns  found  the  retention  of 
nitrogen  was  excellent.  Because  of  the  increased  size  of  the  skeleton  during 
the  adolescent  years,  the  calcium  retention  figures  are  also  significant.  The 
retention  of  calcium  in  the  same  study  averaged  only  half  the  expected 
amount.  Both  girls  and  boys  in  the  study  showed  poor  utilization  of  cal¬ 
cium  despite  the  fact  that  they  needed  calcium  critically.  It  was  only  at 
the  end  of  a  six-month  period,  during  which  time  milk  and  vitamin  D 
intake  had  been  increased  stepwise  until  the  daily  quantity  of  milk  had 
reached  two  quarts  and  the  vitamin  D  unitage  800,  that  the  retention  of 
calcium  equalled  the  value  estimated  as  desirable. 

In  a  second  study  the  calcium  retentions  of  a  group  of  adolescent  girls, 
whose  diets  were  known  to  have  been  adequate  over  a  period  of  several 
years,  were  also  determined  by  Stearns.  The  girls  were  able  to  retain  the 
estimated  calcium  requirement  when  given  a  little  less  than  one  quart  of 
milk  daily.  A  third  adolescent  group  was  studied  in  an  effort  to  discover 
why  children  who  needed  calcium  the  most  were  least  able  to  retain  it 
promptly  when  it  was  ingested  in  ample  amount.  The  third  group  was 
poorly  nourished  except  for  calories,  but  was  within  the  normal  range  for 
height  and  weight.  This  group  was  given  a  nutritionally  adequate  diet  con¬ 
taining  a  quart  of  400-unit  vitamin  D  milk  daily.  Calcium  retentions  were 
determined  the  last  fifteen  days  of  each  month  for  several  months.  The 
calcium  retention,  which  approximated  200  mg.  daily  during  the  first  peri¬ 
od,  rose  steadily  each  month.  From  the  fifth  to  the  eighth  month  the  re¬ 
tention  remained  consistently  above  400  mg.  daily,  the  retention  estimated 
as  desirable  (Chart  23).  According  to  Stearns. 


Inadequate  nutrition  during  any  considerable  part  of  childhood  results  in  decreased 
efficiency  of  the  gastro-intestinal  tract.  Absorption  of  substances  difhcult  to  absorb 
normally,  as  is  calcium,  is  affected  to  a  much  greater  extent  than  is  absorption  of  nitrog¬ 
enous  substances.  Six  months  or  more  may  elapse  before  utilization  of  a  good  di 

becomes  efficient. 

The  work  of  other  investigators  has  revealed  that  even  well-fed  children 
of  adolescent  age  may  not  store  calcium  adequately.  Such  children  o  ten 
require  very  large  quantities  of  milk  over  a  period  of  weeks  until  their 
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calcium  stores  are  filled  and  they  are  in  a  position  to  retain  enough 
calcium  on  amounts  of  milk  usually  recommended  for  the  adolescent  peri¬ 
od.  The  level  of  vitamin  D  intake  is  recognized  as  an  important  factor  in 
calcium  retention.  Stearns  supplied  800  units  of  vitamin  D  in  the  first  of 
her  studies  described  above.  Johnston  found  the  daily  vitamin  D  require¬ 
ment  of  tuberculous  adolescents  to  be  at  least  1,500  units.  \\  aisman,  Rich- 


CHART  23 

The  mean  daily  retention  of  calcium  by  young  adolescent  girls  who  had  been  poorly  nourished 
except  for  calories.  These  girls  received  an  excellent  diet  containing  1  quart  of  milk  and 
400  I.U.  vitamin  D  daily.  Five  months  of  the  good  dietary  regimen  were  needed  before  the 
calcium  was  used  efficiently.  The  last  study  period  shows  the  deleterious  effect  of  emotional 
disturbances.* 


Ca  Intake  1.5  - 1.6  gm/day  Vit.  D  400  lU/day 


mond,  and  Williams  have  postulated  1,000  international  units  as  the 
normal  daily  requirement,  based  on  a  review  of  the  scientific  literature  on 
vitamin  D  needs  during  adolescence.  These  amounts  are  two  to  three 
times  the  allowance  figure  for  this  age  (Table  12). 

During  the  Stearns’  studies  just  described,  emotional  disturbance  of 
unusual  nature  tended  to  decrease  the  absorption  of  calcium  whether  the 
emotion  provoked  was  happiness  or  unhappiness.  An  emotional  crisis  was 
precipitated  deliberately  in  the  last  period  of  study.  Calcium  retention 
dropped  nearly  50  per  cent  (Chart  23).  “It  appears,”  says  Stearns  “that 

intestinal  tmct  ”  '"neSSCS’  deCreaSe  the  efficien^  of  the  8»*ro- 
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It  is  apparent  from  the  foregoing  that  food  intake  must  be  ample,  not 
only  satisfy  ordinary  body  needs,  but  to  take  care  of  or  tide  over  situa¬ 
tions  in  which  the  body  is  unable  to  avail  itself  of  the  nutrients  ingested. 

MEALS  DURING  ADOLESCENCE 

It  has  become  axiomatic  that  the  adolescent  boy  requires  more  food 
than  his  father;  the  adolescent  girl,  more  than  her  mother.  Because  of  the 
extremely  high  nutrient  need  at  this  period  “protective”  foods  should 
predominate  in  adolescent  diets.  \\  ith  boys,  particularly,  foods  must  be 
fairly  concentrated  if  meals  are  to  be  satisfying  and  provide  sufficient 
energy.  The  sample  meals  for  a  fifteen-year-old  boy  (Table  15)  show  how 
the  daily  food  guide  for  children  is  interpreted  to  meet  even  the  very  high 
food  needs  of  adolescence. 

The  nature  of  the  routine  diet,  excellent  or  poor,  is  eventually  reflected 
in  nutritional  status.  In  Figure  9,  two  girls  are  shown,  with  corresponding 
bar  charts  which  represent  the  adequacy  of  their  daily  diets.  Child  A,  who 
is  well  nourished,  was  accustomed  to  ample  meals  which  more  than  met 
the  Recommended  Dietary  Allowances.  Child  B,  who  is  too  thin,  routine¬ 
ly  lived  on  meals  that  failed  to  measure  up  in  any  dietary  essential.  It  is 
impossible  to  determine  the  part  which  heredity  played  in  the  body  build 
of  these  two  girls  but  it  seems  safe  to  conclude  that  diet  was  a  prime  factor 
in  their  general  nutriture. 

FEEDING  PROBLEMS 

A  chief  feeding  problem  of  adolescence  is  to  obtain  enough  to  eat  to 
support  normal  growth  and  activity.  If  the  diet  does  not  supply  enough 
total  calories,  protein  is  sacrificed  for  fuel  and  the  tissues  are  deprived  of 
their  full  protein  quota.  The  most  obvious  result  is  the  tall  overly-thin 
boy  or  girl,  who  is  popularly  believed  to  be  growing  too  fast  to  take  on 
weight.  The  adolescent  who  finds  his  meals  unsatisfying  often  develops 
the  habit  of  eating  almost  continuously  between  meals.  Unfortunately  the 
character  of  the  snack  foods  is  usually  such  that  they  do  not  contribute 

materially  to  the  nutrient  intake  of  the  day. 

Urges  other  than  appetite  also  motivate  the  consumption  ol  large  quan¬ 
tities  of  snack-type  foods.  Eating  what  their  classmates  eat,  and  enjoying 
food  in  their  company,  satisfies  an  emotional  need  and  helps  to  develop 
the  eating  pattern  at  this  period.  It  constitutes  a  phase  of  the  growing-up 
process  and  should  be  dealt  with  as  such.  Recognizing  the  enormous 
physiologic  requirement  for  food  at  this  age,  the  home  and  school  should 
do  their  utmost  to  see  that  regular  meals  meet  the  day’s  dietary  reqmre- 
ments  so  far  as  possible.  These  meals  should  be  tasty,  ample,  and  satisfying. 
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Photos  rourtesv  of  Flora  White  Edwirds  and  Dr.  Ruth  Blair 

Fig.  9. — Two  girls  about  12  years  of  age. 

Girl  A— Well  nourished:  The  adjacent  series  of  bars  indicate  that  her  diet  more  than  met  the  Recommended  Dietary  Allowances  in  all  dietary 
essentials. 

Girl  B— Poorly  nourished:  The  adjacent  series  of  bars  show  that  her  diet  failed  to  meet  the  Recommended  Dietary  Allowances  in  any  dietary  essentials. 
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If  this  is  accomplished,  snacks  may  be  largely  discounted  for  their  nutri¬ 
ent  contribution  and  regarded  rather  as  props  in  building  social  and  emo¬ 
tional  health.  Friendly  quidance  in  the  choice  of  snacks  is  often  effective, 
but  constant  nagging  about  the  evils  of  popular  snack  foods  gives  them 
undue  emphasis  and  can  make  them  even  more  desirable  to  boys  and  girls. 

Despite  emphasis  on  the  difficulty  most  adolescents  have  of  satisfying 
their  appetites,  there  are  those,  girls  in  particular,  who  have  poor  appetites 
and  for  that  reason  fail  to  eat  enough  of  the  proper  kinds  of  food.  There 
are  others  too  who  are  afraid  of  getting  fat  and  deliberately  restrict  their 
intake  below  what  they  would  like  and  need.  This  type  of  self-imposed 
restriction  is  treated  as  a  cause  of  malnutrition  in  chapter  v.  The  over¬ 
weight  adolescent  also  constitutes  a  feeding  problem.  The  overweight 
condition  is  often  associated  with  emotional  difficulties  and  the  cause 
should  be  sought  as  the  first  step  (chap.  vi).  Actual  reducing  procedures 
should  be  under  the  direction  of  a  physician.  It  should  be  pointed  out 
again  that  adolescence  is  a  period  of  transition  to  adult  life,  and  for  girls 
it  is  significant  as  a  preparatory  period  for  pregnancy  and  lactation.  The 
kinds  and  amounts  of  food  eaten  at  this  time  therefore  are  of  special 
importance. 

A  good  daily  living  program  is  as  important  during  adolescence  as  at 
earlier  ages  of  childhood.  The  school  nutrition  program  may  continue  to 
serve  as  a  source  of  motivation  and  guidance  as  it  did  in  the  lower  grades. 
Sleep,  rest,  recreation,  and  good  food  are  still  the  bulwark  of  the  living 
program.  More  rapid  growth,  greater  activity,  a  more  demanding  schedule 
and  the  emotional  strain  associated  with  adolescence  all  require  the  maxi¬ 
mum  in  well-balanced  living,  if  good  nutrition  is  to  be  maintained 
throughout  the  period.  Parents  will  find  useful  the  Childrens  Bureau 
booklet  The  Adolescent  in  Your  Family ,  Publication  No.  347,  in  under¬ 
standing  the  physical  and  emotional  development  of  their  children  at  this 
age. 
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CHAPTER  VIII 


Agencies,  Organizations,  and  Movements 
Which  Contribute  to  Nutritional 
Well-being  of  Children 


Consideration  has  thus  far  been  given  to  the  basic  problems  of  nutri¬ 
tion  and  the  requirements  for  good  nutrition  throughout  childhood. 
The  remaining  chapters  will  be  devoted  to  constructive  programs  designed 
to  help  a  child  become  and  remain  well  nourished.  The  present  chapter 
“casts  up”  the  framework  for  ensuing  chapters  by  introducing  the  chief 
agencies,  organizations,  institutions,  and  movements  concerned  with  nu¬ 
tritional  betterment — the  machinery,  so  to  speak,  with  which  nutrition 
education  and  service  programs  operate.  The  first  sections  give  a  bird’s- 
eye  view  of  the  scope  of  these  various  forces  in  the  United  States  (Table 
16).  The  final  section  presents  similar  information  for  international  or¬ 
ganizations  dealing  with  nutrition  (Chart  24,  p.  269). 

Practically  all  of  the  agencies  listed  in  Table  16  have  functions  beyond 


the  range  of  nutrition  and  few  confine  their  nutritional  efforts  to  any  one 
age  group.  Nevertheless,  each  contributes  in  some  way  to  the  nutritional 
well-being  of  children.  The  list  by  no  means  includes  all  the  organizations 
and  groups  which  utilize  nutrition  services  in  this  country.  It  is  confined 
rather  to  those  groups  whose  nutritional  policies  and  programs  are  guided 
by  qualified  nutritionists  or  by  home  economists  who  have  adequate 
training  in  nutrition  and  who  render  a  definite  but  less  direct  nutrition 

service. 

The  first  and  second  columns  of  Table  16  show  agencies  and  organiza¬ 
tions  classified  according  to  method  of  support— governmental  and  non¬ 
governmental— and  levels  of  operation-national,  state,  and  local.  1  he 
nature  of  the  national  group  movements  listed  in  the  third  column  suggests 
that  they  should  be  considered  with  other  positive  nutrition  influences. 
Agencies  and  movements  of  the  United  States  are  discussed  below  with 
special  emphasis  on  their  objectives  and  on  the  scope  of  operations  at  the 
national  level,  where  they  are  concerned  chiefly  with  administration,  pro 
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TABLE  16 

Agencies,  Organizations,  Institutions,  and  Movements  in  the  United  States 
Which  Influence  the  Nutrition  of  Children 

Governmental  Agencies  Nongovernmental  National 
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gram  planning,  and  policy  making.  (Chap,  x  describes  community  nu¬ 
trition  services  rendered  largely  at  state  and  local  levels.)  The  various 
elements  ol  the  chapter  are  brought  together  under  the  following  headings: 
(1)  Governmental  Agencies;  (2)  Nongovernmental  Organizations,  Insti¬ 
tutions,  and  Agencies;  (3)  National  Group  Movements,  and  (4)  Agencies 
Functioning  Internationally. 


GOVERNMENTAL  AGENCIES 

Several  bureaus  and  agencies  of  the  federal  government  carry  on  activi¬ 
ties  definitely  related  to  the  nutrition  of  children.  These  are  concentrated 
in  the  Department  of  Agriculture  and  in  the  Department  of  Health,  Edu¬ 
cation,  and  Welfare. 


U.S.  DEPARTMENT  OF  AGRICULTURE 

Nutrition  begins  with  food,  the  production  and  distribution  of  which  is 
the  major  concern  of  the  Department  of  Agriculture.  The  act  creating  the 
department  in  1863  gave  it  power  to  “acquire  and  to  diffuse  among  the 
people  of  the  United  States  useful  information  on  subjects  connected  with 
agriculture  in  the  most  general  and  comprehensive  sense  of  that  term.” 
In  accordance  with  this  authority,  the  Department  of  Agriculture,  work¬ 
ing  through  Human  Nutrition  and  Home  Economics  Research  and  its 
State  Experiment  Stations,  acquires  knowledge  on  a  vast  number  of  sub¬ 
jects,  including  human  nutrition,  and  disseminates  it  through  its  publica¬ 
tions,  its  Co-operative  Extension  Service,  and  other  branches  and  pro¬ 


grams. 

Human  Nutrition  and  Home  Economics  Research.— The  work  in  human 
nutrition  and  home  economics  includes  research  and  service,  and  its 
scope  extends  to  all  phases  of  home  and  family  life.  I  he  nutrition  research 
program,  conducted  both  independently  and  under  co-operative  and  con¬ 
tract  arrangements  with  other  agencies,  deals  with  many  aspects  of  the 
utilization  of  foods  for  human  nutrition.  Its  main  areas  of  investigation 
are:  (1)  food  quality,  preparation  and  preservation;  (2)  composition  and 
nutritive  value  of  food;  (3)  human  requirements  and  nutritional  response 
to  diet;  and  (4)  food  consumption  levels  and  the  adequacy  and  economy 

Nutrition  research  findings  are  interpreted  in  publications,  developed 
at  different  levels  of  understanding,  for  example  (a)  technical  reports  tor 
use  by  research  workers,  administrators,  educators,  producers  and  proces¬ 
sors-  ( b )  teaching  materials  and  background  information  for  extension 
staff  teachers,  welfare  workers,  and  others  who  deal  with  families 
(C)  popular  materials  for  homemakers  on  the  selection,  care,  and  use 

food. 
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These  nutrition  activities  affect  children  directly  and  indirectly— in¬ 
directly  as  children  are  members  of  families  and  thus  stand  to  benefit  from 
any  improvement  in  family  meals;  directly  as  experimental  work  and 
publications  are  aimed  at  the  specific  needs  of  children. 

Human  Nutrition  and  Home  Economics  Research  of  the  Agricultural 
Research  Service,  known  as  the  Bureau  of  Human  Nutrition  and  Home 
Economics,  from  1943  to  1953,  was  established  as  the  Bureau  of  Home 
Economics  on  July  1,  1923.  This  bureau  had  absorbed  the  Office  of  Home 
Economics,  which  was  created  in  1915  as  an  enlargement  of  the  human 
nutrition  investigations,  authorized  by  Congress  in  1894. 

Office  of  Experiment  Stations. — The  Office  of  Experiment  Stations  is 
purely  an  administrative  agency.  It  represents  the  Department  of  Agri¬ 
culture  in  administering  the  acts  of  Congress  which  authorize  appropria¬ 
tions  for  agricultural  research  carried  on  by  the  state  agricultural  experi¬ 
ment  stations  located  at  the  land-grant  institutions.  By  virtue  of  its  re¬ 
sponsibility  in  this  respect  the  office  keeps  in  close  touch  with  station  re¬ 
search,  including  research  in  foods  and  nutrition.  It  participates  in  the 
planning  and  co-ordination  of  this  research  and  it  approves  and  reviews 
experiment  station  studies  receiving  federal  grant  support. 

The  state  experiment  stations  conduct  a  considerable  amount  of  nu¬ 
trition  research  and  much  of  it,  particularly  that  of  the  survey  type,  per¬ 
tains  directly  to  the  nutrition  of  children.  It  includes  studies  of  their  nu¬ 
tritional  status,  their  food  intake,  and  the  extent  of  dental  caries.  These 
studies  are  often  carried  on  in  collaboration  with  other  agencies  and  they 

frequently  serve  as  a  preliminary  step  to  nutrition  service  programs 
(chap.  x). 

Co-operative  Extension  Service.— The  Co-operative  Extension  Service  is 
an  out-of-school  educational  service  of  the  United  States  Department  of 
Agriculture  and  the  state  land-grand  colleges.  The  federal  government 
co-operates  with  the  states  in  carrying  to  homes  (mainly  rural)  the  knowl¬ 
edge  gained  from  its  own  research  and  from  other  sources  concerning  bet¬ 
ter  methods  of  agriculture  and  homemaking.  Federal  specialists,  in  various 
sufica  matter  fields,  including  nutrition,  co-ordinate  the  work  at  the 
federal  level;  corresponding  specialists  direct  the  work  at  the  state  level- 
and  in  local  communities  the  work  is  carried  on  by  county  agH  d  ural’ 
me  demonstration,  and  4-H  Club  agents.  This  is  done  by  means  of 

•  thand  contact  with  men,  women,  boys,  and  girls  through  clubs 
projects,  and  personal  visits  to  homes  g  S’ 

The  general  objectives  of  the  foods  and  nutrition  program  of  the  Fvt 
sion  Service  is  to  help  families  understand  the  relat  In  If 7„  I  u  , 

"" ,"1"” — “  -  u».  ...i  Xi; s ;• 
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of  food  for  an  adequate  diet.  It  also  encourages  the  family  to  help  in 
solving  the  food  problems  of  the  community — such  as  the  school  lunch — 
and  to  take  an  interest  in  the  food  problems  of  other  nations. 

The  Extension  Service  offers  states  and  territories  the  aid  of  a  federal 
nutrition  specialist  who  serves  these  units  in  a  consultant  and  advisory 
capacity  through  field  visits,  conferences,  and  correspondence.  State  ex¬ 
tension  nutritionists  spread  the  program  locally  by  training  county  home 
demonstration  agents,  4-H  Club  agents,  and  local  leaders.  The  nature  of 
nutrition  services,  at  state  and  local  levels,  is  considered  in  chapter  x. 

Co-operative  extension  work  was  initiated  under  the  provisions  of  the 
Smith-Lever  Act  passed  by  Congress  in  1911.  It  now  operates  under  the 
provisions  of  five  other  acts  passed  between  1925  and  1946.  The  Extension 
Service  has  employed  foods  and  nutrition  specialists  since  1922. 


U.S.  DEPARTMENT  OF  HEALTH,  EDUCATION,  AND  WELFARE 

The  Federal  Security  Agency,  the  predecessor  of  the  U.S.  Department 
of  Health,  Education,  and  Welfare,  was  established  in  1946  in  order  to 
group  together  under  one  administration  the  agencies  whose  major  pur¬ 
poses  were  to  promote  the  social  and  economic  security,  the  educational 
opportunity,  and  the  health  of  the  citizens.  The  agency  was  raised  to 
cabinet  status  and  its  name  changed  in  1953.  Two  of  its  units  to  be  dis¬ 
cussed  here — the  Children  s  Bureau  and  the  Office  of  Education  ha\  e 
programs  that  are  entirely  or  primarily  concerned  with  children  and 

youth. 

Children's  Bureau— The  nutrition  program  of  the  Children’s  Bureau 
has  as  its  general  objective  the  improvement  of  the  nutritional  status  of 
mothers  and  children  in  this  country  and  in  other  countries  within  the 
scope  of  its  international  relationships.  It  directs  its  major  efforts  toward: 

(1)  obtaining  due  consideration  for  nutrition  services  to  mothers  and 
children,  on  the  part  of  federal  and  state  health  and  welt  are  stalls; 

(2)  developing  and  maintaining  adequate  nutrition  and  food  service 
standards  in  institutions  caring  for  mothers  and  children;  (3)  strengthen¬ 
ing  nutrition  aspects  of  basic,  graduate,  and  in-service  training  courses  for 
child  health  and  welfare  workers;  (4)  strengthening  present  programs  for 
training  of  public  health  nutrition  workers  (including  supervised  fie 
experience)  and  developing  additional  facilities;  (5)  collecting  and  ( in¬ 
seminating  authentic  information  on  nutritional  needs  of  mothers  am 
children;  and  (6)  stimulating  interest  in  public  health  nutrition  as  a 

'"The  Division  of  Health  Services,  of  which  the  Nutrition  Section  is  a 
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unit,  is  responsible,  under  certain  provisions  of  the  Social  Securit}  Act, 
for  administration  of  grants-in-aid  to  states  for  (1)  maternal  and  child 
health  services;  and  (2)  for  services  for  crippled  children.  The  Nutrition 
Section  provides  consultation,  through  nutritionists  assigned  to  the  bu¬ 
reau’s  regional  offices,  to  state  health  agencies,  and  to  crippled  children’s 
agencies  carrying  on  nutrition  service  as  part  of  their  programs.  Nutri¬ 
tionists  also  give  consultation,  through  regional  child  welfare  representa¬ 
tives  of  the  Children’s  Bureau,  to  state  welfare  agencies. 

Federal  financial  assistance  to  states  has  made  it  possible  for  states  to 


increase  local  resources  for  maternal  and  child  health  services.  To  assure 
that  nutrition  problems  are  dealt  with  adequately,  state  and  local  health 
agencies  are  encouraged  to  use  some  of  their  federal  funds  for  the  employ¬ 
ment  of  nutritionists.  Thus  nutrition  services  have  become  an  integral 
part  of  well-rounded  health  programs  in  many  state  and  local  health  agen¬ 
cies.  The  types  of  nutrition  services  rendered  and  the  avenues  through 
which  nutritionists  promote  public  health  are  described  in  chapter  x. 

The  Children’s  Bureau  was  established  by  act  of  Congress  in  1912,  in 
the  Department  of  Labor,  “To  investigate  and  report  to  said  Department 
upon  all  matters  pertaining  to  the  welfare  of  children  and  child  life  among 
all  classes  of  our  people.”  In  1936  Congress  appropriated  funds  to  carry 
out  the  Social  Security  Act  of  1935.  In  1946  the  Children's  Bureau  became 
a  part  of  the  Federal  Security  Agency. 


Office  of  Education. — The  Office  of  Education  concerns  itself  with  every 
type  of  educational  development.  This  includes  improving  nutrition 
through  education  in  the  school  and  community.  Its  general  objectives  in 
this  area  are:  (1)  increasing  understanding  of  the  requirements  for  an 
adequate  diet  and  of  the  importance  of  one’s  diet  to  his  health  and  well¬ 
being;  (2)  appreciation  of  the  co-operation  needed  to  make  food  available 
to  people;  (3)  voder  use  of  the  school  lunch  program  as  an  educational  in¬ 


strument  lor  improving  the  health  of  families  in  the  community;  and 
(4)  more  extensive  co-operation  of  the  whole  school  staff  in  developing  a 
nutrition  program  that  affects  the  everyday  food  practices  of  the  people 
of  the  community. 

The  activities  of  the  Office  of  Education  in  accomplishing  these  objec¬ 
tives  include  the  following:  (1)  providing  information  in  a  variety  of  ways 

through  publications,  conferences,  field  services,  and  consultant  serv¬ 
ices;  (2)  participating  in  workshops,  summer  schools,  and  conferences  of 
sta  e  departments  of  education,  colleges  and  universities,  and  other  state 
and  national  educational  organizations;  (3)  gathering  statistics,  analyzing 
reports  from  school  systems,  and  making  special  studies.  Activities  of  the 
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tvpe  just  described,  as  applied  to  nutrition,  are  carried  on  largely  by  the 
Home  Economics  Education  Service,  as  a  phase  of  vocational  education. 
The  Office  of  Education  functions  through  state  departments  of  educa¬ 
tion.  The  Home  Economics  Education  Service,  for  example,  works 
through  state  home  economics  supervisors  attached  to  state  departments 
of  education. 

The  Office  of  Education  was  established  by  act  of  Congress  in  1867.  The 
original  authorization  of  the  office  has  been  altered  from  time  to  time  by 
additional  laws  and  provisions.  For  example,  in  1917  the  Congress  passed 
the  Smith-Hughes  Act  which  provided  federal  financial  aid  to  encourage 
the  development  of  vocational  education  in  such  specialized  fields  as 
agriculture  and  home  economics. 

Public  Health  Service. — The  Public  Health  Service,  charged  with  the 
responsibility  for  protecting  and  improving  the  health  of  the  people  of  the 
nation,  conducts  broad  programs  of  research,  collects  and  analyzes  health 
data,  and  renders  advisory  services  and  financial  aid  to  state  health  pro¬ 
grams. 

The  work  of  the  Public  Health  Service,  as  it  relates  to  nutrition,  is  classi¬ 
fied  into  two  broad  areas:  the  National  Institutes  of  Health  and  the  Bu¬ 
reau  of  States  Services.  The  National  Institutes  of  Health  conduct  and 
support  laboratory  research  in  nutrition  in  a  wide  variety  of  fields  related 
to  health  and  disease.  Research  studies  are  supported  annually  in  non¬ 
governmental  laboratories  through  a  research  grant  program,  in  addition 
to  those  studies  carried  on  in  laboratories  of  the  institutes.  Advisory  and 
consultative  services  on  technical  aspects  of  nutrition  are  supplied  on  re¬ 
quest  to  other  federal  agencies,  to  other  governmental  and  nongovern¬ 
mental  agencies,  and  to  the  public. 

The  Bureau  of  State  Services  assists  the  states  in  carrying  out  their 
nutrition  programs  through  grants-in-aid  which  may  be  used  for  the 
employment  and  training  of  nutritionists.  Consultation  from  nutritionists 
has  been  available  for  such  special  programs  as  diabetes  and  heart- 

disease  control. 

The  Public  Health  Service  was  established  by  Congress  in  1912  to  re¬ 
place  the  Public  Health  and  Hospital  Service. 

OTHER  ACTIVITIES  OF  GOVERNMENTAL  AGENCIES  WHICH 
CONTRIBUTE  TO  CHILD  NUTRITION 

In  other  bureaus  and  agencies  of  the  government  many  important  serv¬ 
ices  contribute  to  the  nutritional  welfare  of  children.  _ 

The  school  lunch.- The  National  School  Lunch  Program  is  a  joint  ac¬ 
tivity  of  the  U.S.  Department  of  Agriculture  and  the  U.S.  Ollice  of  L  u- 
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cation.  It  was  initiated  “to  safeguard  the  health  and  welfare  ol  the  na¬ 
tion’s  children  and  to  encourage  domestic  consumption  of  nutritious 
agricultural  commodities.  .  .  .”  Under  the  National  School  Lunch  Act,  the 
funds  appropriated  annually  by  Congress  have  been,  apportioned  among 
the  states,  by  the  Department  of  Agriculture,  according  to  the  number  of 
school-age  children  and  the  per  capita  income  of  the  state.  A  specified  por¬ 
tion  of  the  funds  has  been  used  to  make  direct  purchases  of  foods  for  the 
states,  which  in  turn  have  distributed  them  to  participating  schools. 
Other  foods  acquired  by  the  Department  of  Agriculture  under  its  price 
support  and  surplus  removal  program  have  been  made  available  for  use 
in  the  School  Lunch  Program. 

State  departments  of  education  handle  the  disbursement  of  the  federal 
funds  within  the  states  and  are  responsible  for  seeing  that  the  provisions 
of  the  National  School  Lunch  Act  are  carried  out  by  the  participating 
schools.  For  fuller  information  on  the  National  School  Lunch  Program 
see  chapter  xiv. 

Aid  to  families  and  individuals. — Government  agencies  also  seek  the 
nutritional  betterment  of  individuals  and  families  by  providing  either 
direct  financial  aid,  which  permits  the  purchase  of  adequate  food  supplies, 
or  indirect  aid  consisting  of  consultation,  assistance,  and  facilities  through 
which  the  food  supply  may  be  increased  and  improved.  The  Farmer’s 
Home  Administration  is  an  example  of  the  latter  type.  It  assists  farm 
families  who  obtain  government  loans  through  that  agency  to  analyze 
and  plan  their  food  needs  and  to  adopt  better  methods  of  producing  and 
preserving  foods.  Home  economists  have  served  in  an  advisory  capacity 
to  assure  that  food  plans  were  based  on  the  nutritional  needs  of  the  indi¬ 
vidual  members  of  the  families. 


Direct  financial  aid  is  given  in  behalf  of  needy  children,  including  the 
blind.  Such  aid  from  the  federal  government  is  disbursed  from  the  Social 
Security  Administration  through  state  and  local  public  assistance  agen¬ 
cies.  Home  economics  consultants  at  the  state  level  help  to  establish 

standards  lor  adequate  nutritional  assistance  for  persons  receiving  such 
aid. 

In  the  Bureau  of  Indian  Affairs  of  the  Department  of  the  Interior,  home 

economists  supervise  the  teaching  of  nutrition  and  the  feeding  programs 

in  Indian  boarding  and  day  schools.  Home  economists  are  stationed  at 

agency  °r  reservation  locations.  Here  they  advise  and  work  directly  with 

e  individual  larm  families  and  agricultural  groups  in  the  development 

and  execution  of  farm  home  plans  for  the  production  and  conservation  of 
adequate  food  supplies. 
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In  the  Fish  and  Wildlife  Service  of  the  Department  of  the  Interior, 
studies  have  been  made  of  the  nutritive  value  of  different  kinds  of  fish  and 
the  keeping  quality  of  frozen  fish  products.  Such  information  is  made 
available  through  technical  and  popular  publications. 

INTER-AGENCY  COMMITTEE  ON  NUTRITION  EDUCATION 
AND  SCHOOL  LUNCH 

It  is  fitting  that  the  Inter-Agency  Committee  should  be  discussed  at  the 
conclusion  of  this  section  for  it  is  composed  of  representatives  of  the  official 
agencies  just  described  and  of  the  American  National  Red  Cross.  The 
general  purpose  of  the  Inter-Agency  Committee  is  to  gain  common  under¬ 
standing  of  existing  nutrition  activities  in  the  various  official  agencies  and 
to  work  jointly  on  common  problems  when  that  seems  desirable.  Co-ordi¬ 
nating  responsibility  with  respect  to  these  activities  rests  with  Human 
Nutrition  and  Home  Economics  Research.  Educational  activities  are 
carried  on  at  state  and  local  levels  by  nutrition  committees.  The  Inter- 
Agency  Committee  maintains  liaison  with  these  state  and  local  groups 
through  correspondence,  through  visits  when  members  travel  for  their 
own  agencies,  and  through  the  publication,  Nutrition  Committee  News. 

NONGOVERNMENTAL  ORGANIZATIONS,  INSTITUTIONS, 

AND  AGENCIES 

The  following  section  outlines  the  purposes  and  policies  of  many  other 
national  agencies  and  groups  whose  programs  in  one  way  or  another  affect 
the  nutrition  of  children  (Table  16,  col.  2). 

FOOD  AND  NUTRITION  BOARD,  NATIONAL  RESEARCH  COUNCIL 

The  Food  and  Nutrition  Board  is  a  privately  financed  unit  in  the  Divi¬ 
sion  of  Biology  and  Agriculture  of  the  National  Research  Council.  It  is 
concerned  with  the  development  of  national  nutrition  policies  that  provide 
for  the  protection  of  human  health.  The  board  does  not  have  official 
status,  but  its  actions  carry  the  authority  of  objective  scientific  judgment 
and,  as  such,  serve  to  influence  public  policies  and  programs.  The  board, 
guided  by  an  executive  committee,  is  composed  of  twenty-four  nongovern¬ 
mental  members  who  rotate  service.  They  represent  leadership  in  such 
fields  as  medicine,  nutrition,  biochemistry,  and  economics.  The  board  also 
has  liaison  representation  from  government  agencies  and  scientific  socie¬ 
ties.  It  conducts  its  work  primarily  through  its  fifteen  to  twenty  func¬ 
tioning  committees,  clearing  with  a  headquarters  stall  in  V  ashington.  An 
important  function  of  these  committees  is  the  preparation  ol  reports,  whic  i 
are  approved  and  published  in  bulletin  form  by  the  Food  and  Nutrition 
Board.  The  board  meets  at  suitable  intervals  to  consider  reports,  to  alert 
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itself  to  new  developments,  and  to  initiate  actions  designed  to  promote  the 
nutritional  welfare  of  human  beings.  It  gives  attention  to  certain  inter¬ 
national  problems  concerned  with  food  evaluation  and  dietary  needs. 

Recommendations  of  the  Food  and  Nutrition  Board  and  the  activities  of 
its  committees  have  literally  “influenced  public  policies  and  programs”  in 
this  country,  as  evidenced  at  various  points  in  this  text.  Outstanding  have 
been  its  consistent  support  of  the  nutritional  fortification  of  certain  com¬ 
mon  foods  (chap,  ix)  and  its  development  of  the  Recommended  Dietary 
Allowances  (chap.  vii). 

The  Food  and  Nutrition  Board,  originally  known  as  the  Committee  on 
Food  and  Nutrition,  was  established  on  December  7,  1940,  at  the  request 
of  the  Commissioner  for  Consumer  Protection  of  the  Advisory  Commis¬ 
sion  to  the  Council  of  National  Defense,  to  provide  “professional  advice 
in  nutritional  physiology  and  biochemistry.”  (The  Committee  on  Food 
Habits,  established  at  the  same  time  but  dissolved  in  1944,  provided  com¬ 
parable  services  in  anthropology  and  psychology.) 


COUNCIL  ON  FOODS  AND  NUTRITION,  AMERICAN  MEDICAL  ASSOCIATION 

The  Council  on  Foods  and  Nutrition  is  a  standing  committee  of  the 
Board  of  Trustees  of  the  American  Medical  Association.  In  its  own  words: 
“The  Council  endeavors  to  promote  improvements  in  the  quality  of  foods 
through  the  application  of  scientific  knowledge  to  the  problems  of  the  food 
industry.  It  encourages  accuracy  of  labeling  and  advertising.  It  endeavors 
also  to  keep  the  (medical)  profession  informed  of  important  advances  in 
the  fields  of  food  and  nutrition.  It  is  deeply  concerned  with  nutrition 
education  for  the  medical  student,  for  the  practicing  physician  and  the 

public.”  The  significance  of  such  efforts,  ultimately,  to  child  nutrition,  is 
obvious. 


1  he  council  is  composed  of  twelve  members  selected  from  the  fields  of 
medicine,  physiology,  and  biochemistry  for  their  knowledge  of  food  com 
posmon  nutrition,  and  health.  To  facilitate  the  work,  a  headquarters 
hJ  oi  tehml  assista^s  is  maintained  at  the  office  of  the  American 
Med, cal  Association,  in  Chicago.  The  members  of  the  council,  who  are 
rotated  donate  their  time  and  services.  Annual  meetings  are  held  but  the 
work  of  the  council  is  conducted  largely  through  consultation  and  cor 

spondence  and  by  the  issuance  of  a  bi-weekly  communication  to  each 
council  member.  Summaries  of  the  council’s  oninmnc  a  ,  .  . 

published  in  the  Journal  of  the  American  Medical  Association  Th'°''S  ^ 
once  and  scientific  integrity  of  the  members o  lit con^' make 
Ports  authoritative  in  the  field  of  foods  and  nutri“  cfi^  £ 
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the  council’s  policy  on  fortification  of  foods  and  chap,  xiv  for  its  stand 
on  the  sale  of  candy  and  soft  drinks  in  the  school  lunchroom.) 

A  sizable  part  of  the  work  of  the  council  is  centered  on  the  activity  for 
which  it  was  originally  established,  namely,  the  evaluation  of  nutritional 
claims  in  the  advertising  and  labeling  of  food.  The  council’s  food  accept¬ 
ance  program  is  confined  chiefly  to  special  purpose  foods.  Voluntarily  sub¬ 
mitted  foods,  accompanied  by  complete  information  on  ingredients,  manu¬ 
facturing  process,  nutrient  composition,  advertising  claims  and  assurance 
ot  compliance  with  food  laws  are  appraised  by  council  members.  Manu¬ 
facturers  of  foods  who  meet  the  council’s  requirements  and  who  accurate¬ 
ly  advertise  and  promote  their  products  are  privileged  to  display  the 
council’s  ‘‘Seal  of  Acceptance”  on  labels  and  advertising.  Acceptance 
indicates  that  the  information  presented  and  the  claims  made  are  con¬ 
sistent  with  established  knowledge  or  the  best  authoritative  opinion. 

In  1931,  the  Board  of  Trustees  of  the  American  Medical  Association 
authorized  the  creation  of  the  Committee  on  Foods  which,  for  the  two 
years  preceding,  had  been  functioning  as  a  subcommittee  of  the  Council 
on  Pharmacy  and  Chemistry.  The  responsibilities  of  the  committee  in¬ 
creased  and,  in  1936,  it  became  the  Council  on  Foods — still  later,  the 
Council  on  Foods  and  Nutrition. 

FOUNDATIONS  FOR  RESEARCH  AND  EDUCATION 

A  number  of  foundations  and  funds,  set  up  by  public-spirited  citizens 
in  the  interest  of  human  welfare,  are  either  carrying  on  nutrition  research 
and  educational  projects  or  are  giving  financial  aid  to  such  enterprises 
undertaken  by  other  groups.  The  following  are  examples,  rather  than  a 
complete  list,  of  such  programs. 

The  Nutrition  Foundation ,  Incorporated. — The  Nutrition  Foundation 
was  incorporated  in  1941  by  a  group  of  leaders  in  the  food  industry.  It  was 
organized  with  a  board  of  trustees,  scientific  and  industry  advisory  com¬ 
mittees,  and  a  scientific  director.  Its  continuing  objective  has  been  the  de¬ 
velopment  of  basic  research  and  education  in  the  science  of  nutrition.  I  he 
method  of  attaining  this  objective  has  been  chiefly  by  making  grants  to 
universities  and  medical  centers  to  strengthen  their  basic  research.  The 
scientific  advisory  committee  of  the  foundation  passes  on  all  grants,  rec¬ 
ommending  support  only  of  those  projects  which  seem  most  likely  to  con¬ 
tribute  materially  to  the  advancement  of  the  knowledge  of  nutrition.  1  he 
scope  of  the  sponsored  research  has  been  broad.  It  has  included  live  areas: 
(1)  human  requirements  of  individual  nutrients;  (2)  origin,  function,  and 
measurement  of  individual  nutrients;  (3)  maternal  and  infant  nutrition; 
(4)  nutrition  and  public  health;  (5)  education. 
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The  Nutrition  Foundation  regards  education  in  nutrition  as  one  oi  its 
major  responsibilities.  Its  program  in  this  area  is  directed  largely  to  those 
who  are  capable  of  spreading  new  knowledge  and  putting  discoveries  into 
effect,  namely,  those  engaged  in  teaching  and  related  work  in  nutrition. 
Two  chief  nutrition  education  activities  of  the  foundation  are:  (1)  the 
monthly  publication,  Nutrition  Reviews  and  (2)  a  project  for  developing 
improved  nutrition  education  techniques,  carried  on  at  Harvard  Universi¬ 
ty  Schools  of  Medicine  and  Public  Health. 

Nutrition  Reviews  provides  critical  reviews  of  the  world’s  scientific  lit¬ 
erature  bearing  on  nutrition.  It  is  edited  by  research  scientists  who  ex¬ 
amine  regularly  about  two  hundred  scientific  journals.  I  he  publication 
has  world-wide  distribution,  chiefly  among  research  scientists,  university 
teachers,  public  health  officers,  physicians,  and  nutritionists.  Current 
Research  in  the  Science  of  Nutrition  is  a  monthly  leaflet  written  in  easy 
nontechnical  style.  It  contains  abbreviated  versions  of  those  articles  from 
Nutrition  Reviews  which  are  of  interest  to  both  nutritionists  and  laymen. 

From  the  Harvard  education  project  have  come  instructional  materials 
in  the  form  of  pamphlets,  charts,  outlines  of  study,  and  reports  of  field 
trials  in  representative  community  areas,  directed  primarily  to  the  prob¬ 
lem  of  educating  elementary-  and  secondary-school  children.  The  use 
of  such  materials  in  school  nutrition  programs  is  considered  in  chapters 
xi  to  xv. 


The  Milbank  Memorial  Fund. — The  Milbank  Memorial  Fund  was 
founded  in  1905  “to  improve  the  physical,  mental  and  moral  conditions  of 
humanity.”  A  large  proportion  of  the  funds  available  have  been  devoted 
to  measures  concerned  with  nutrition  and  public  health.  In  its  operation 
the  fund  has  worked  in  co-operation  with  existing  organizations.  Out¬ 
standing  examples  of  its  activities  may  be  grouped  under  the  headings  of 
demonstrations,  conferences,  and  publications.  Its  work  in  the  identifica¬ 
tion  of  nutritional  deficiency  signs  is  only  one  of  the  fund’s  many  con¬ 
tributions  to  the  field  of  nutrition  research.  Its  support  of  and  co-operation 
in  conducting  community  health  demonstrations  is  a  notable  example  of 
leadership  in  public  health  improvement.  (Such  health  demonstrations  are 
described  later  in  this  chapter.)  Conferences  sponsored  by  the  Milbank 
lund  have  been  geared  to  new  developments  in  nutrition  and  public 
ealth.  Milbank  staff  and  invited  scientists  have  participated.  Their 
reports  have  been  made  available  to  the  scientific  world  largely  through 
the  Milbank  Memorial  Fund  Quarterly. 

Otter  foundations  and  funds. -The  Children's  Fund  of  Michigan,  the 

'  e  °gg  °"n'latlon’  the  Vdamin  Foundation,  and  the  Williams- 
Uaterman  Fund  are  representative  of  other  foundations  and  funds  which 
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are  contributing,  or  have  contributed,  to  the  support  of  nutrition  re¬ 
search  and  educational  programs  of  benefit  to  children.  Some  of  them  are 
limited  in  scope  to  specialized  fields  or  are  confined  to  certain  geographic 
areas,  but  their  influence  is  far-reaching.  The  activities  and  outcomes  of 
such  programs  are  cited  throughout  this  text. 

INSTITUTIONS  FOR  RESEARCH  AND  EDUCATION 

Universities,  colleges,  teacher-education  institutions,  and  professional 
schools,  in  their  position  of  educational  leadership,  are  potentially  the 

largest  single  influence  for  nutritional  improvement  which  exists  in  this 
country'. 

Universities  and  colleges. — Universities  and  colleges  extend  their  influ¬ 
ence  in  several  ways:  as  research  centers  for  conducting  nutrition  inves- 
tigations,  as  academic  centers  for  the  training  of  those  professional  per¬ 
sons  nutritionists,  dietitians,  home  economists,  and  others — who  are  to 
become  engaged  in  the  work  of  nutrition  education;  and,  in  the  case  of 
land-grant  colleges,  as  centers  for  the  dissemination  of  nutrition  educa¬ 
tion  through  the  state  extension  services. 

Teacher-education  institutions. — Teacher-education  colleges  are  in  a 
position  to  provide  prospective  teachers  with  an  appreciation  of  the  im¬ 
portance  of  nutrition  and  a  working  knowledge  of  it  as  preparation  for 
teaching  children.  The  provision  of  such  training  is  by  no  means  univer¬ 
sally  practiced  at  the  present  time  although  it  is  on  the  increase.  A  few 
teacher-education  colleges  require  a  nutrition  course  for  all  elementary 
education  majors.  Teachers  so  prepared  are  in  a  position  to  carry  on  effec¬ 
tive  nutrition  education. 

Professional  schools. — Schools  of  medicine,  public  health,  nursing,  and 
dentistry  are  strategic  centers  for  teaching  nutrition.  Practicing  physicians 
and  dentists,  particularly,  have  a  unique  opportunity  to  impress  upon 
their  patients  the  relation  of  nutrition  to  health  and  the  steps  necessary 
to  attain  good  nutrition. 

Unfortunately,  progress  in  adding  a  significant  amount  of  nutrition  sub¬ 
ject  matter  to  the  medical-school  curriculum  thus  far  has  been  limited  to 
a  few  institutions.  In  the  judgment  of  Dr.  F.  J.  Stare,  professor  of  nutri¬ 
tion,  school  of  medicine,  Harvard  University,  “Nutrition  should  be  an  es¬ 
sential  component  of  the  standard  medical  curriculum.’’  Stare  believes  that 
(a)  instruction  in  nutrition  should  be  included  in  each  of  the  years  ol 
medical  education;  ( b )  most  of  the  instruction  should  be  incorporated  in 
standard  courses  of  the  curriculum;  ( c )  special  courses  in  various  phases 
of  nutrition  should  be  available  for  those  students  desiring  to  know  more 
about  nutrition. 
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In  some  medical  schools  the  dietitian  shares  responsibility  with  the 
physician  for  teaching  nutrition  to  medical  students.  The  dietitian,  work¬ 
ing  with  medical  students  and  their  patients,  is  able  to  assist  the  students 
to  grasp  the  fundamentals  of  diet  planning.  The  student  learns  the  essen¬ 
tials  of  a  normal,  adequate  diet  and  ways  to  adjust  it  to  suit  the  needs  of 
individual  patients. 

A  recent  survey  of  dental  schools  shows  that  about  one-fourth  of  the 
forty  schools  questioned  provided  courses  in  nutrition.  Of  this  number 
only  a  few  included  any  practical  work  with  patients.  Schools  of  public 
health  are  placing  increasing  emphasis  on  nutrition.  Some  university 
schools  of  nursing  have  full-time  nutrition  instructors  assigned  to  the 
staff.  All  of  these  schools  include  nutrition  and  dietetics  in  the  curriculum. 


1  KUJ!L3DlUI\AL  bULiiklii^b 


There  are  a  number  of  professional  societies  in  the  United  States  whose 
objectives  include  the  encouragement  of  research  in  nutrition,  the  appli¬ 
cation  of  nutrition  principles  to  food  management,  and/or  the  develop¬ 
ment  of  educational  procedures  as  means  of  improving  human  diets.  The 
following  national  organizations  fall  within  this  group: 

American  Dietetic  Association. — The  membership  of  the  American 
Dietetic  Association  is  composed  largely  of  dietitians  and  nutritionists 
serving  in  hospitals,  in  other  institutions,  in  schools  and  colleges,  and  in 
public  health  agencies.  Its  Community  Nutrition  and  Professional  Educa¬ 
tion  Sections,  two  of  four  major  committees  of  the  association,  investi¬ 
gate  subjects  in  the  general  area  of  public  health  nutrition  and  often  under¬ 
take  projects  of  direct  importance  to  child  nutrition. 

The  association  functions  at  the  state  level,  through  state  associations 
,W ,hKaVe  or£amzation  plans  corresponding  to  the  one  at  the  national 
level.  1  hus  community  nutrition  projects  originating  at  the  national  level 
are  earned  on  m  many  or  all  of  the  states.  The  Journal  of  the  American 
Dietetic  Assoc, at, on  is  a  monthly  publication  reporting  research  in  nutri 
turn  as  well  as  nutrition  education  projects  and  activities. 

The  Amencan  Dietetic  Association  was  organized  in  1917  and  commit 

tees  which  eventually  came  to  be  associated  with  nutrition  education 
programs  were  named  shortly  thereafter.  education 

American  Home  Economics  Association. — The  American  Home  r 
"£££££  of 

secondary  schools,  it  government Tb S  “d 

agencies.  One  of  the  six  divisions  of  the  association  s  T-'N^^ 
specifically  to  food  and  nutrition,  ^ 
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all  other  divisions  and  is  an  important  factor  in  the  work  of  the  various 
departments  of  the  association.  A  major  activity  of  the  Food  and  Nutri¬ 
tion  Division  is  that  of  making  nutrition  research  information  available 
in  condensed  form  to  teachers  and  others  with  the  objective  of  putting 
the  facts  to  work.  The  Journal  of  Home  Economics ,  a  monthly  publication, 
is  the  official  organ  of  the  association.  State  home  economics  associations, 
affiliated  with  the  national  association,  carry  on  the  work  at  the  state  level. 
In  large  communities,  certain  departments  of  the  association  are  organized 
to  function  locally,  for  example,  the  Departments  of  Home  Economics  in 
Business  and  of  Social  Welfare  and  Public  Health. 

The  American  Home  Economics  Association  was  organized  in  1912 
after  a  series  of  annual  conferences  on  home  economics  from  1899  to  1909, 
called  at  Lake  Placid,  New  York,  by  Ellen  H.  Richards. 

The  American  Public  Health  Association. — The  American  Public  Health 
Association  is  a  national  organization  of  workers  from  numerous  fields — 
physicians,  health  officers,  nutritionists,  health  educators,  and  many 
others — brought  together  by  their  common  interest  in  public  health.  The 
association  also  functions  through  affiliates  in  several  of  the  states  and 


through  at  least  two  branch  societies.  The  concern  of  the  association  for 
nutrition  in  public  health  is  evidenced  primarily  through  its  hood  and 
Nutrition  Section.  Nutritonist  members  of  this  section  are  mainly  workers 
in  official  and  voluntary  health  agencies  which  oiler  nutrition  services. 

The  annual  meeting  of  the  American  Public  Health  Association  serves 
as  one  medium  for  acquainting  other  professional  groups  with  the  impor¬ 
tance  of  nutrition  in  public  health,  and  its  services.  This  has  been  accom¬ 
plished  chiefly  through  joint  sessions  of  the  Food  and  Nutrition  Section 
with  other  sections  of  the  association  such  as  the  Dental  Health  Section, 
Maternal  and  Child  Health  Section,  School  Health  Section,  and  Public 
Health  Nursing  Section.  Papers  and  discussions  from  such  sessions  are 
reported  in  the  Journal  of  the  American  Public  Health  Association,  the 

official  monthly  publication  of  the  association.  _ 

The  Mnerican  Public  Health  Association  was  organized  in  18/2.  I  he 
Food  and  Nutrition  Section  of  the  association  came  into  existence  in  191  /. 

American  School  Food  Service  Association.— This  association  is  com¬ 
posed  of  professionally  trained  persons  who  administer  and  operate  sc  oo 
lunchrooms.  Its  purpose  is  to  raise  the  level  of  school  feeding  ,n  all  re¬ 
spects  which  includes  the  nutritional  adequacy  of  the  lunches  eaten  by  the 
children  The  association  co-operates  with  school  administrators,  wi 
teachers  and  parents,  and  with  students  themselves  in  helping  to  achieve 
lunchrooms  which  contribute  to  the  nutritional  welfare  of  childrc  . 


Agencies ,  Organizations ,  <m</  Movements  and  Well-being  of  Children  259 

A  major  concern  of  this  association  is  the  placement  of  qualified  per¬ 
sonnel  in  managerial  positions.  To  that  end  its  representatives  serve  on  a 
joint  committee  with  representatives  of  the  American  Home  Economics 
Association  and  the  American  Dietetic  Association.  The  chief  objective  of 
this  committee  is  to  define  the  various  school  lunch  positions  and  to  out¬ 
line  the  qualifications  of  persons  to  fill  them  (chap.  xiv). 

The  American  School  Food  Service  Association  was  organized  in  1946, 
when  the  Conference  of  Food  Service  Directors  and  the  National  School 
Lunchroom  Association  were  merged. 

American  Institute  of  Nutrition. — The  American  Institute  of  Nutrition 
is  a  member  unit  of  the  Federation  of  American  Societies  of  Experimental 
Biology.  Its  sole  purpose  is  to  encourage  and  co-ordinate  nutrition  re¬ 
search.  At  its  annual  meeting,  brief  verbal  reports  are  made  of  work  in 
progress  or  recently  completed,  and  such  reports  are  printed  in  the  Pro¬ 
ceedings  of  the  federation.  The  institute  sponsors  the  monthly  publication, 
Journal  of  Nutrition ,  which  prints  more  extended  reports  of  nutrition  re¬ 
search  studies.  The  institute  was  organized  and  incorporated  in  1928;  it  be¬ 
came  a  member  of  the  federation  in  1940. 

Many  other  societies  encourage  and  promote  nutrition  work  through 
their  memberships  but  do  not  formally  include  nutrition  in  their  organi¬ 
zational  structure,  as  do  those  just  described.  Included  in  this  group  are 
the  American  Dental  Association;  the  American  Association  for  Health, 
Physical  Education,  and  Recreation;  the  American  Nurses  Association; 
and  the  National  League  for  Nursing. 


THE  AMERICAN  NATIONAL  RED  CROSS 

I  he  American  National  Red  Cross  is  a  quasi-official  organization  char¬ 
tered  under  an  act  of  Congress,  approved  January  5,  1905,  as  amended,  but 
supported  by  voluntary  contributions  of  the  American  people.  It  is  ad¬ 
ministered  through  a  national  headquarters  in  Washington,  D  C  four 

area  offices  in  different  sections  of  the  United  States,  and  local  chapter 
offices.  ^ 

I-  ood  and  nutrition  is  one  of  the  notable  health  services  of  the  Red  Cross 
although  national  policy  has  not  consistently  supported  a  strong  nutrition 
program.  Primary  emphasis  is  placed  on  assisting  other  Red  Cross  services 
sue  as  Disaster  and  Nursing  Services,  and  the  Junior  Red  Cross)  with 
the  food  and  nutrition  phases  of  their  programs.  Food  and  nutrition  serv¬ 
es  at  national  headquarters  and  at  a  number  of  the  chapters  are  directed 

which0ReSdC  ^  tra,m?d  W°rkerS'  many  °f  thcm  vo|unteers.  Ways  in 
vh.ch  Red  Cross  nutritionists  contribute  to  community  nutrition  edu- 
cation  are  discussed  in  chapter  x. 
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INDUSTRY-SUPPORTED  ORGANIZATIONS 


Several  food  industries  currently  support  associations  which  carry  on 
nutrition  programs.  The  industries  are  chiefly  those  producing  basic  prod¬ 
ucts  for  the  American  diet  such  as  cereals,  eggs,  meat,  and  milk.  Since  the 
associations  are  supported  by  the  industries  as  a  whole,  or  important  seg¬ 
ments  of  them,  class  names  instead  of  brand  names  are  used  in  promoting 
the  use  of  the  products.  In  general  the  programs  of  these  associations  ad¬ 
here  to  the  following  pattern:  nutrition  research  sponsored  in  colleges  and 
universities;  production  of  nutrition  education  materials  for  professional 
and  for  lay  groups;  nutrition  advertising  in  professional  journals;  and  a 
general  program  of  nutrition  education  carried  on  by  a  nutrition  trained 
staff.  Several  of  the  organizations  maintain  advisory  committees  composed 
of  professionally  trained  personnel,  to  whom  they  turn  for  consultation  on 
such  matters  as  research  and  education  programs  and  the  development  of 
nutrition  teaching  aids. 

The  amount  of  emphasis  on  individual  food  products  varies  with  associ¬ 
ation  policy  and  with  the  different  phases  of  its  program.  The  following 
major  food  associations  are  currently  occupied  with  nutrition  research 
and  or  education  activities  of  national  scope:  Meat:  National  Live  Stock 
and  Meat  Board  and  American  Meat  Institute;  Milk:  American  Dry 
Milk  Institute,  Evaporated  Milk  Association,  and  National  Dairy  Coun¬ 
cil;  Cereals:  American  Institute  of  Baking,  Cereal  Institute,  and  Wheat 
Flour  Institute.  Singles  in  the  list  are  the  Poultry  and  Egg  National 


Board  and  the  National  Association  of  Margarine  Manufacturers. 

A  number  of  food  companies  also  carry  on  nutrition  activities.  The  few 
such  companies  cited  here  by  no  means  constitute  a  complete  list .  General 
Mills  has  contributed  to  teacher  education  in  nutrition  chiefly  through  its 
workshops  and  to  nutrition  education  of  children  through  its  nutrition 
teaching  aids;  the  Borden  Company  has  helped  educators  keep  abreast  of 
nutrition  research  with  its  publication  Review  of  Nutrition  Research  and 
has  promoted  the  school  lunch  movement  with  its  School  Nutrition  7  opus; 
the  Heinz  Company  has  made  the  findings  of  nutrition  research  available 
to  many  through  its  Nutritional  Data  and  other  publications;  and  the 
Sunkist  Growers  have  rendered  a  similar  service  through  their  periodical 
Nutrition  Research.  But  food  industries  are  not  alone  in  sponsoring  nutri¬ 
tion  education.  The  Metropolitan  Life  Insurance  Company,  lor  example, 
has  had  a  home  economics  program,  emphasizing  nutrition,  since  1924. 

Family  food  habits  receive  greater  or  less  emphasis  m  all  industry-sup¬ 
ported  nutrition  programs  and  in  several  of  them  childrens  nee  s  ia\e 
primary  consideration.  In  addition  to  carrying  on  their  own  programs, 
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these  organizations  co-operate  with  official  agencies  at  the  federal  level  and 
with  community  agencies  at  the  local  level. 

NATIONAL  GROUP  MOVEMENTS 
National  group  movements  which  have  aided  directly  or  have  stimulat¬ 
ed  action  in  behalf  of  good  nutrition  are  of  several  types.  They  take  the 
form  of  conferences,  campaigns,  programs,  and  organizations.  Some  of 
them  have  been  evolved  from  long-felt  needs.  Others  have  arisen  sponta¬ 
neously  in  response  to  emergencies.  Each  has  in  some  measure  furthered 
the  cause  of  good  nutrition  for  children. 


NATIONAL  NUTRITION  CONFERENCES 


The  period  between  World  War  I  and  World  War  II  saw  the  unfolding 
of  the  “newer  knowledge  of  nutrition.”  It  was  a  period  productive  of 
nutrition  research,  of  growing  awareness  of  human  nutrition  needs,  and  of 
the  possibilities  for  superior  human  development,  under  conditions  of  good 
nutrition.  Reports,  therefore,  that  the  nutritional  status  of  men,  examined 
for  military  service  just  prior  to  World  War  II  was  unsatisfactory,  came 
as  a  great  shock  to  the  many  who  had  assumed  that  nutrition  research  and 
the  application  of  the  findings  had  gone  hand  in  hand.  It  was  evident  that 
the  nation  must  we  awakened  to  its  nutritional  needs.  This  was  to  be  done 


by  marshaling  the  nutrition  forces  of  the  country  in  a  vast  campaign  to 
tell  the  public  how  to  put  to  work  the  newly  acquired  nutrition  knowledge. 
And  the  campaign  was  to  be  launched  at  a  conference  of  nutrition  leaders. 
National  Nutrition  Conference  for  Defense,  1941.— The  President  of  the 


l  nited  States  called  the  National  Nutrition  Conference  for  Defense  to 
meet  in  Washington,  D.C.,  May  26-28,  1941.  It  brought  together  some 
nine  hundred  leaders  in  nutrition,  health,  medicine,  and  allied  fields  to 
consider  ways  in  which  the  country  as  a  whole  could  be  mobilized  in  be¬ 
half  of  better  nutrition.  The  conference  met  in  general  sessions  for  orien¬ 
tation  on  national  food  and  nutrition  problems  and  in  nine  section  meet¬ 
ings  to  discuss  special  phases  of  nutrition  problems  and  to  prepare  recom- 
mendations  for  the  President. 

I  he  recommendations  were  concluded  with  a  series  of  specific  sugges- 
ions  or  promoting  good  nutrition,  such  as:  continuous  research  wide- 
pread  nutnt'on  education  among  professional  leaders,  efforts  to  improve 

‘‘enrichment”1™’,  ”7ater  -grtcuUural  production  of  protective  foods,  the 
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the  use  ol  the  recommended  allowances  of  calories,  protein,  and  certain  important 
minerals  and  vitamins,  prepared  by  the  Committee  on  Foods  and  Nutrition  of  the  Na¬ 
tional  Research  Council,  both  as  the  general  goal  for  good  nutrition  in  the  United 
States  and  as  the  yardstick  by  which  to  measure  progress  toward  that  goal. 

The  National  Nutrition  Conference  proved  to  be  an  effective  stimula¬ 
tive  device.  At  its  close  the  participants  returned  to  their  respective  com¬ 
munities  to  spearhead  local  nutrition  activities  which  were  already  being 
organized  under  the  National  Nutrition  Program. 

National  Food  and  Nutrition  Institute ,  1952. — A  little  more  than  ten 
years  later  a  second  nutrition  conference  was  called  in  Washington.  This 
one,  known  as  the  National  Food  and  Nutrition  Institute,  was  held  De¬ 
cember  8-10,  1952.  It  was  composed  of  some  four  hundred  workers  in  dif¬ 
ferent  fields  of  nutrition.  The  institute  was  planned  to  take  stock  of  this 
country’s  nutritional  progress,  and  to  discuss  ways  of  strengthening  pro¬ 
grams  that  were  directed  toward  human  nutrition  betterment.  Joint 
sponsors  of  the  institute  were  the  U.S.  Department  of  Agriculture,  the 
National  Institutes  of  Health  of  the  U.S.  Public  Health  Service,  the  Food 
and  Nutrition  Board  of  the  National  Research  Council,  and  the  Inter- 
Agency  Committee  on  Nutrition  Education  and  School  Lunch. 

Program  time  was  divided  between  (1)  speakers  who  appraised  present 
knowledge  of  nutrition  in  relation  to  health  and  reviewed  information  with 
respect  to  food  supplies  in  relation  to  human  needs  and  (2)  small  group 
discussions  of  mutual  problems  and  ways  in  which  the  newer  knowledge 
could  be  utilized  in  practical  nutrition  programs.  Topics  for  group  discus¬ 
sion  were  as  follows:  food  supplies  for  good  nutrition;  food  distribution 
problems  affecting  nutrition;  emergency  food  planning;  achievement  of 
good  nutritional  status;  food  and  nutrition  education;  nutrition  as  a  factor 
in  disease;  and  food  protection. 

Conference  deliberations  gave  evidence  that  progress  had  been  made, 
particularly  in  reducing  gross  deficiency  diseases.  They  made  it  equally 
clear  that  many  nutritional  problems  remained  to  be  solved.  A  summary 
panel  discussion  brought  out  the  fact  that  in  the  co-ordination  of  commu¬ 
nity  nutrition  activities  lies  the  chief  hope  of  attaining  the  objective  of 
the  conference— the  nutritional  betterment  of  all  the  people. 

National  Health  Assembly,  1948. — The  National  Health  Assembly  was 
composed  of  some  eight  hundred  professional  and  community  leaders 
called  by  the  Federal  Security  Administrator  to  meet  in  \\  ashington  on 
May  1-4,  1948.  Its  primary  purpose  was  to  assess  the  state  of  the  nation  s 
health  and  lay  plans  to  raise  the  national  level  of  health  in  the  next 
decade.  Many  aspects  of  health  were  considered.  The  importance  of  good 
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nutrition  for  children  was  recognized,  and  recommendations  were  made 
to  improve  their  diets  by  several  means,  including:  (1)  increased  educa¬ 
tional  work  in  mothers’  classes  and  clinics;  (2)  extension  of  school  lunch 
programs;  (3)  making  sure  that  right  diets  are  provided  in  hospitals  and 
other  institutions;  (4)  improvement  of  the  nutritive  value  of  staple  foods; 
and  (5)  removal  of  discriminatory  taxes  which  add  to  the  cost  of  foods. 


EMERGENCY  NUTRITION  PROGRAMS 

Conditions  which  result  in  a  dislocation  of  food  supplies  demand  adjust¬ 
ments  in  eating  habits.  Such  was  the  case  in  World  Wars  I  and  II.  In 
neither  case  was  there  a  serious  shortage  of  essential  foods  in  this  country 
and,  in  the  main,  the  food  habit  changes  imposed  by  the  emergencies  were 
for  the  better. 

War  Food  Administration,  World  War  1 ,  1918. — During  World  War  I, 
the  United  States  fed  an  overseas  army  and  shared  its  food  supplies  with 
its  allies  as  well.  The  people  of  this  country  were  asked  to  “save”  such 
concentrated,  staple  foods  as  wheat,  meat,  sugar,  and  fats  for  shipment 
abroad.  The  War  Food  Administration  handled  the  conservation  program 
on  a  voluntary  basis,  a  fact  which  necessitated  strong  educational  meas¬ 
ures.  One  project  consisted  of  preparing  and  dispensing  from  Washington 
headquarters  teaching  outlines  to  be  used  in  college  classes.  These  lessons, 
mailed  in  weekly  installments,  were  composed  of  basic  nutrition  informa¬ 
tion  then  available,  together  with  facts  about  the  current  food  situation 
and  reasons  for  conservation  measures.  Later  these  lessons  were  compiled 
in  the  text  book  Food  and  the  War,  for  use  in  colleges  and  universities. 
Eventually  a  simplified  version  was  printed  for  popular  use. 

Women  trained  in  home  economics  were  assigned  the  job  of  demon¬ 
strating  to  homemakers  ways  to  prepare  wheatless  breads  and  meatless 
main  dishes  So  effective  was  the  campaign  that  enormous  quantities  of 
the  needed  foods  were  conserved  for  the  war  program  and  the  food  dem¬ 
onstration  method  became  an  established  educational  device. 

The  public  was  urged  to  increase  its  consumption  of  the  bulky  foods 
and  those  of  high  water  content,  unsuitable  for  overseas  shipment.  Families 
turned  to  vegetables,  fruits,  and  milk.  Thus,  from  the  nutrition  stand 
point,  wartime  diets  were  often  an  improvement  over  those  of  prewar 

tened  H  I'™  ^  W”  Foocl  Administration  Program  has 

tened  the  general  use  of  the  “protective"  foods  which  it  that  t 

vaguely  recognized  as  sources  of  the  newly  discovered  vitamins 

*  ational  A  utntion  Program,  World  War  IT  1041  ti 
Nutrition  Program  go,  under  way  in  early  P,4I .' /dtecTor  Jf  m,“ 
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was  appointed  to  the  staff  of  the  newly  designated  Co-ordinator  of  Health, 
W  elfare>  ancl  Related  Defense  Activities.  At  the  same  time  an  advisory 
body  representing  various  established  government  agencies  interested  in 
nutrition  and  related  fields  was  also  established  under  the  co-ordinator. 
Later,  wartime  nutrition  activities  were  concentrated  in  the  Programs 
Branch  of  the  Production  Marketing  Administration  of  the  U.S.  Depart¬ 
ment  of  Agriculture. 

The  purpose  of  the  National  Nutrition  Program  was  to  co-ordinate  and 
direct  nutrition  education  efforts  at  the  federal  level  and  to  stimulate 
activities  at  the  state  and  local  levels.  Better  facilities  for  feeding  workers 
in  war  plants  and  creating  opportunities  for  families  of  war  workers  to 
learn  of  food  values  and  correct  food  preparation  were  important  phases 
of  the  program.  However,  improved  nutrition  for  all  families  and  all  age 
groups  was  the  primary  objective  of  the  campaign. 

The  National  Food  Guide  was  developed  to  use  in  all  aspects  of  the  pro¬ 
gram.  It  included  a  listing  of  the  foods  that  an  individual  should  eat  daily 
to  achieve  good  nutrition  and  an  illustrated  chart,  presenting  pictorially 
those  same  foods  in  the  Basic  Seven  Food  Groups.  Food  habits  and  daily 
food  patterns  wTere  stressed  in  terms  of  human  health  and  nutrition.  The 
nutrition  influence  was  reflected  in  the  following  popular  slogans  of  World 
War  II:  “Food  Is  Strength — Let  Us  Make  America  Strong  by  Making 
Americans  Stronger,”  and  “U.S.  Needs  Us  Strong — Eat  the  Basic  Seven 
Every  Day.” 

At  the  state  and  local  levels,  nutrition  committees  carried  on  programs 
suited  to  local  needs.  To  sustain  this  work  the  federal  government  pro¬ 
vided  the  salary  of  an  executive  secretary  to  serve  each  state  committee. 
At  the  close  of  the  war  when  government  support  was  withdrawn,  many 
of  the  state  nutrition  committees  continued  active  programs  (chap.  x). 

The  food  problems  of  World  War  II  were  not  unlike  those  of  World  \\  ar 
I.  Again  there  were  allies  and  overseas  armies  to  be  fed.  In  the  main,  the 
challenge  was  met  by:  (1)  increased  production  of  all  farm  products; 
(2)  increased  home  gardening  and  preservation  of  home-produced  foods; 
and  (3)  the  rationing  of  all  except  the  most  plentiful  foods  and  those  less 
easily  shipped.  Meats,  sugar,  fats,  and  canned  goods  were  rationed.  The 
public  was  urged  to  use  greater  quantities  of  vegetables  from  their  own 
“victory”  gardens,  locally  grown  fruits,  and  eggs,  fish,  and  milk  from  local 
sources.  Rationing  did  not  mean  deprivation,  for  farm  production  was 
pushed  one-third  above  the  prewar  average.  Thus  enough  food  was  pro¬ 
vided  for  war  export  purposes  and  more  of  most  items  were  still  available 
for  home  use  than  in  prewar  days.  Comparisons  with  the  Recommended 
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Dietary  Allowances,  on  a  per  capita  basis,  showed  available  nutrients  to 
be  greater  than  the  Allowances  in  each  of  eight  critical  nutrient  factors. 
With  higher  wartime  incomes  for  workers  and  the  food  rationing  system 
in  operation,  many  individuals  actually  had  more  food  than  usual. 

WHITE  HOUSE  CONFERENCES  ON  CHILDREN 

“White  House  Conferences”— so  named  because  they  are  called  by  the 
President  of  the  United  States— are  a  tradition  in  this  country.  There  have 
been  five  conferences  on  children’s  health  problems,  held  at  ten-year  inter¬ 
vals  since  1909.  All  of  them  have  had  important  implications  for  child 
nutrition. 

1909  Conference—  At  the  first  White  House  conference  attention  was 
focused  on  the  concept  that  children  are  better  off  in  homes  than  in  insti¬ 
tutions,  a  theme  which  stimulated  the  development  of  the  modern  foster 
home  movement  and  one  which  has  come  to  have  implications  for  im¬ 
proved  nutrition  (chap.  ix).  The  conference  also  provided  stimulus  for  the 
creation  of  a  separate  unit  of  the  federal  government  which  would  concern 
itself  with  the  welfare  of  children — the  Children’s  Bureau. 

1919  Conference. — Out  of  the  second  White  House  conference  came  the 
first  formulation  of  child  welfare  and  health  standards — a  lead  widely  fol¬ 
lowed  by  many  government  and  nongovernment  groups  since  that  time. 

1930  Conference. — The  conference  of  1930  was  called  the  “White  House 
Conference  on  Child  Health  and  Protection.”  It  was  the  first  to  deal  spe¬ 
cifically  with  the  nutrition  of  children.  The  purpose  of  the  conference  was: 

lo  study  the  present  status  of  the  health  and  well-being  of  the  children 
in  the  United  States  and  its  possessions;  to  report  what  is  being  done;  to 
recommend  what  ought  to  be  done  and  how  to  do  it.”  For  more  than  a 
year  an  elaborate  network  of  committees  operating  throughout  the  United 
States  worked  on  the  assignment.  The  committees  were  composed  of  pro¬ 
fessionally  trained  persons,  specialists  in  many  fields  related  to  child 
health  and  welfare. 

The  reports  of  the  conference  of  1930  were  published  by  the  Century 
Company  of  New  York  There  are  thirty-two  volumes  which  constitute 
a  basic  library  of  information  on  child  health  and  welfare,  available  in  no 
other  one  reference.  As  a  summary  of  the  deliberations  and  recommenda¬ 
tions  of  the  conference,  the  “Children’s  Charter”  was  drawn  up  by  the 
members  It  is  a  statement  of  the  rights  of  childhood.  Its  full  text  is  avail- 

hcations,he  "  ^  C°',ference  Proceedings  and  in  many  other  pub- 

1940  Conference.- The  theme  of  the  fourth  White  House  conference  was 
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Children  in  a  Democracy.”  This  conference  was  a  small  one,  “held  in  the 
shadow  of  a  great  war,  which  broadened  the  scope  of  previous  conferences 
by  high-lighting  the  importance  of  the  child  in  a  modern  democracy.” 

^  1950  Conference,  lhe  fifth  White  House  conference,  called  the  “Mid- 
Century  White  House  Conference  on  Children  and  Youth,”  was  held  in 
1650.  Its  theme,  stated  in  the  form  of  questions,  was  in  two  parts:  (1)  How 
do  children  develop  the  mental,  social,  emotional,  and  spiritual  qualities 
necessary  for  individual  happiness  and  responsible  citizenship?  (2)  What 
can  we  do  to  provide  the  physical,  social,  and  economic  conditions  essen¬ 
tial  for  this  development? 

The  conference  was  composed  of  general  sessions,  panel  meetings,  and 
work  groups,  and  was  attended  by  some  six  thousand  delegates  and 
guests.  In  its  final  plenary  session,  the  council  as  a  whole  developed  its 
recommendations.  A  “Pledge  to  Children”  was  adopted  by  the  entire 
conference,  as  was  the  “Children’s  Charter”  twenty  years  earlier. 

Two  recommendations  of  the  conference  have  particular  significance  for 
the  subject  of  this  text:  (1)  “That  school  lunches  be  provided  and  that 
children  unable  to  pay  for  their  lunches  be  furnished  them  free,  without 
being  differentiated  from  children  who  pay”;  (2)  “That  appropriate  public 
bodies  set  minimum  standards  for  agencies  and  institutions  providing 
foster  care  for  children,  whether  foster  day  care  or  full-time  care,  and  pro¬ 
vide  for  authorization  of  licensing  and  supervision  to  maintain  those 
standards.” 

EARLY  MOVEMENTS  WHICH  STIMULATED  NUTRITION  ACTIVITIES 

Many  other  movements  have  in  one  way  or  another  influenced  the  de¬ 
velopment  of  nutrition  in  this  country.  A  few  such  movements  have  been 
singled  out  for  brief  discussion. 

The  “Children  s  Year”  1918.— The  “Children’s  Year”  campaign  was 
launched  by  the  Children’s  Bureau  in  April,  1918,  with  a  nationwide 
health  check-up  of  preschool  children.  The  purpose  was  to  obtain  an  over¬ 
all  picture  of  health  conditions  of  children  in  this  age  group.  The  project 
resulted  largely  from  the  conviction  that  many  physical  disabilities  re¬ 
vealed  by  the  military  draft  of  World  War  I  might  have  been  prevented 
if  they  had  been  recognized  and  treated  in  early  childhood.  It  was  the  in¬ 
tention  to  have  all  preschool  children  weighed  and  measured  and  as  many 
as  possible  examined  by  physicians.  Measurements  were  chiefly  made  by 
untrained  persons  and  there  were  relatively  few  medical  examinations. 
About  two  million  completed  record  cards  were  returned  to  the  Children’s 
Bureau.  While  the  records  were  of  doubtful  value,  the  effect  on  the  coun- 
trv  was  profound.  Even  this  rough  survey  showed  defects  so  numerous  and 
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so  glaring  that  parents,  physicians,  and  welfare  workers  became  aware  of 
the  nutritional  and  health  deficiencies  at  the  preschool  period.  The  result 
was  a  nationwide  concern  for  the  health  of  preschool  children  which  led 
eventually  to  nutrition  and  health  services  for  this  age  group. 

Summer  Roundup ,  1925—  A  nationwide  undertaking  also  in  behalf  of 
preschool  children  was  the  Summer  Roundup  inaugurated  in  1925  and 
sponsored  annually  for  a  number  of  years  by  the  National  Congress  of 
Parents  and  Teachers.  This  organization  sought  to  round  up,  in  the  sum¬ 
mer,  all  children  who  would  enter  school  for  the  first  time  in  the  fall.  The 
purpose  was  to  give  health  examinations  and  to  secure  the  correction  of 
defects  in  order  to  permit  a  child  to  enter  school  unhampered  by  remedi¬ 
able  defects.  The  roundup  was  a  worthy  effort  and  benefited  many  chil¬ 
dren.  But  gradually  the  trend  was  toward  year-round  health  service  every 
year.  The  roundup  undoubtedly  laid  the  groundwork  for  continuing  child 
health  supervision. 

Early  health  organizations. — Several  early  health  organizations  paved 
the  way  for  the  health  and  nutrition  education  programs  of  today.  Be¬ 
cause  of  the  fundamental  character  of  their  work,  a  few  of  them  will  be 
mentioned  briefly. 

The  Child  Health  Organization  was  organized  in  1918  by  a  group  of 
physicians  and  welfare  workers  in  New  York  City  to  meet  W  orld  W  ar  I 
problems  of  child  welfare,  especially  malnutrition.  The  work  was  largely 
that  of  awakening  national  interest  and  of  popularizing  weighing  and 
measuring  and  dramatic  methods  of  teaching  health  and  nutrition  to 
children. 

In  1922  the  Child  Health  Organization  joined  with  the  American  Child 
Hygiene  Association  to  become  the  American  Child  Health  Association. 
I  his  organization  has  a  distinguished  record  of  service  over  a  period  of 
years  which  ended  in  1935.  It  was  the  judgment  of  its  board  then,  that  the 
association  had  served  its  purpose  by  paving  the  way  for  the  work  of  of¬ 
ficial  agencies.  Only  a  few  of  its  activities  related  to  the  field  of  interest  of 
this  text  can  be  mentioned  here.  Its  most  comprehensive  study  in  the  field 
of  H'-'Hition  and  general  health  education  was  the  survey  of  child  health 
conditions  in  eighty-six  cities,  which  was  undertaken  for  the  purpose  of 
securing  a  cross-section  picture  of  the  work  on  child  health  being  done  in 
this  country.  Parallel  with  field  investigations,  objective  measures  were 
developed  for  determining  the  nutritional  status  of  children. 

Health  education  in  schools  was  a  major  project  of  the  association  and 
it  pioneered  m  promoting  the  idea  that  children  could  be  reached  more  ef¬ 
fectively  by  sending  well-trained  workers  into  the  schools  than  by  any 
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other  means.  Efforts  were  directed  to  the  development  of  health  education 
courses,  to  the  improvement  of  existing  ones  in  teacher-training  institu¬ 
tions,  and  to  the  creation  of  standards  both  for  subject  matter  and  pro¬ 
cedures.  May  Day,  as  Child  Health  Day,  was  inaugurated  by  the  associa¬ 
tion  to  stimulate  school,  civic,  and  church  groups  to  enter  into  community 
programs  for  the  health  of  children. 

Community-wide  health  demonstrations ,  19 17— 27 . — Community -wide 
health  demonstrations  are  another  landmark  in  the  history  of  nutrition- 
health  education.  At  least  ten  such  demonstrations  were  conducted  in  the 
ten-year  period  preceding  1927.  In  all  these  demonstrations  the  general 
purpose  was  essentially  the  same,  namely,  to  assist  a  community  to  co¬ 
ordinate  all  essential  health  services  and  educational  facilities  into  a  well- 
balanced  and  effective  health  program  that  eventually  could  be  taken  over 
and  supported  by  the  community.  The  demonstrations  were  financed 
chiefly  by  national  health  organizations  and  foundations. 

In  a  typical  demonstration,  a  strong  school  health  program  was  devel¬ 
oped.  Special  workers  were  appointed  to  the  school  staff  either  as  health 
education  or  nutrition  supervisors  to  initiate  work  in  the  schools  or  to 
further  that  in  progress,  to  aid  teachers  in  classroom  instruction,  and  to 
direct  general  health  teaching.  The  demonstration  doctors,  nurses,  and 
dentists  worked  with  the  school  staff  in  securing  physical  examinations  of 
children,  correcting  defects,  and  in  effecting  improvement  in  health  con¬ 
ditions  both  in  the  home  and  in  the  school.  Special  nutrition  measures 
were  introduced  in  most  of  the  demonstrations.  Instruction  in  nutrition 
was  given  to  children  in  the  schools,  to  teachers,  to  nurses,  and  in  some 
cases  to  parents.  School  lunches  were  instituted  where  needed. 

In  practically  all  of  the  demonstrations  the  following  broad  results  were 
attained  locally:  (1)  increased  appropriations  for  health  work,  and  conse¬ 
quently  a  larger  number  of  professionally  trained  personnel;  (2)  increased 
numbers  of  preschool,  infant,  and  maternity  health  centers;  (3)  improve¬ 
ment  in  the  sanitation  of  food,  milk,  and  the  water  supply;  (4)  extension 
of  preventive  measures;  and  (5)  better  control  of  communicable  diseases. 

AGENCIES  FUNCTIONING  INTERNATIONALLY 

The  United  States  has  co-operated  with  other  nations  in  helping  to 
raise  the  level  of  nutrition  and  health  throughout  the  world.  It  seems  suit¬ 
able  therefore  to  review,  briefly,  some  of  the  major  organized  ettorts 
directed  to  that  end.  While  programs  have  usually  been  aimed  toward 
total  populations,  children,  as  vulnerable  members  of  those  populations, 
have  received  major  consideration. 
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AGENCIES  OF  THE  UNITED  NATIONS 
The  United  Nations  (UN)  Charter  provides  for  world-wide  co-ordina¬ 
tion  of  programs  dealing  with  urgent  problems.  I  he  specialized  agencies 
concerned  with  nutrition  are  shown  on  Chart  24,  which  indicates  the  rela¬ 
tionship  of  these  agencies  to  the  United  Nations  and  the  co-operative 

CHART  24 

Relationship  of  Specialized  UN  Agencies,  Concerned  with 
Nutrition,  to  UN  and  to  Each  Other 


Key:  Solid  connecting  lines  indicate  relation  of  agencies  to  UN;  broken  connecting  lines  symbolize  co¬ 
operative  working  relations  between  agencies. 

Food  and  Agriculture  Organization  (FAO)  1945 

World  Health  Organization  (WHO)  194g 

UN  Educational,  Scientific,  and  Cultural  Organization  (UNESCO)  1946 
UN  International  Children’s  Emergency  Fund  (UNICEF)  1946 

working  relations  between  agencies.  So,  while  each  agency  has  its  own 
goals,  together  the  agencies  seek  increased  understanding  of  the  world’s 
situation  by  joint  planning  for  better  use  of  resources  and  a  sharing  of 
“know-how”  in  the  effort  to  bring  about  higher  standards  of  living. 

FOOD  AND  AGRICULTURE  ORGANIZATION  (FAo) 

Of  the  specialized  agencies  concerned  with  nutrition,  the  Food  and 
gri culture  Organization  (FAO)  was  the  first  of  the  permanent  UN 
agencies  to  come  into  existence  after  World  War  II.  The  broad  objective 
was  to  improve  the  nutrition  of  the  people  of  the  world. 

The  first  steps  in  the  formation  of  FAO  were  taken  when  the  United 
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Nations  Conference  on  Food  and  Agriculture  was  convened  at  Hot 
Springs,  Virginia,  in  May,  1943.  Forty-four  nations  were  invited  to  send 
representatives  to  the  conference,  which  recommended  the  formation  of 
the  United  Nations  Interim  Commission  on  Food  and  Agriculture.  The 
commission  was  set  up  in  Washington,  D.C.,  in  July,  1943,  to  make  plans 
for  a  permanent  international  organization.  It  drafted  a  constitution  and 
a  report  on  suggested  structure  and  functions  of  FAO. 

When  more  than  twenty  governments  had  indicated  acceptance  of  the 
proposed  constitution,  the  first  session  of  FAO  was  convened  at  Quebec, 
Canada,  in  October,  1945.  Forty-two  nations  became  charter  members.  By 
1953  there  were  sixty-eight  member  countries.  While  FAO  is  closely  asso¬ 
ciated  with  sister  agencies  of  the  UN  (Chart  24)  it  has  its  own  constitution 
and  governing  bodies,  the  latter  being  the  FAO  Council  and  FAO  Confer¬ 
ence.  Rome,  Italy,  serves  as  headquarters.  Regional  offices  are  located  in 
North  America,  Latin  America,  the  Near  East,  and  Southeast  Asia.  The 
secretariat  includes  five  technical  divisions:  Agriculture,  Economics  and 
Statistics,  Fisheries,  Forestry,  and  Nutrition.  A  professional  staff  of  nu¬ 
tritionists  and  home  economists  is  maintained  at  headquarters  and  other 
such  experts  serve  in  the  field  under  the  UN  technical  assistance  program. 

The  history  of  FAO  is  rooted  in  two  international  organizations  no 
longer  existent:  the  League  of  Nations  and  the  International  Institute  of 
Agriculture.  Nutrition  was  added  to  the  small  Health  Section  of  the 
League  of  Nations  in  1930.  As  the  economic  depression  of  the  1930  s  was 
felt  around  the  world,  the  League  Assembly  sought  to  find  in  nutrition  the 
solution  to  a  situation  which  created  food  surpluses  in  one  part  ol  the 
world  and  hunger  in  others.  It  was  at  an  assembly  of  the  League  that 
Lord  Bruce  of  Australia  coined  the  now  famous  phrase  that  called  for  “the 
marriage  of  health  and  agriculture.” 

Various  nutrition  commissions  were  established  by  the  League.  One  of 
these  examined  human  requirements  for  calories  and  nutrients  and  issued 
a  report  which  is  still  one  of  the  standard  references  on  the  subject.  Na¬ 
tional  nutrition  committees  were  set  up  in  a  number  of  countries,  with  the 
responsibility  of  advising  governments  on  the  steps  needed  to  improve  the 
nutrition  of  their  peoples.  World  War  II  halted  these  activities,  but  there 
seems  reason  to  believe  that  the  work  of  the  League  helped  to  make  gov¬ 
ernments  aware  of  the  importance  of  good  nutrition  in  safeguarding  the 
health  of  their  populations.  And  it  is  not  unlikely  that  the  League  experi¬ 
ence  helped  the  nations  to  grasp  the  importance  of  I' AO  when  it  was 

proposed  shortly  thereafter. 

W.  R.  Aykroyd,  director  of  the  Nutrition  Division  of  FAO  and  former  y 
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associated  with  the  Nutrition  Section  of  the  League  of  Nations,  recently 
pointed  out  that  “historically  FAO  is  a  child  of  the  science  of  nutrition. 

One  of  the  most  important  responsibilities  of  the  Nutrition  Division 
is  to  ensure  that  nutritional  principles  underlie  all  the  activities  of  I' AO. 
The  agricultural  expert  is  concerned  with  producing  more  animal  and 
vegetable  food.  Each  of  the  other  experts  has  his  own  specific  objective. 
But,  the  work  of  FAO  in  these  various  fields  has  one  major  objective, 
“that  of  ensuring  that  people  get  enough  of  the  right  sort  of  food  to  eat. 
In  the  Nutrition  Division  we  try  to  keep  both  our  professional  colleagues 
and  our  member  governments  aware  of  this  basic  principle  and  its 
implication.” 

The  nutrition  activities  of  FAO  are  too  numerous  to  discuss  here  in  de¬ 
tail.  They  are  described  fully  in  publications  by  Aykroyd  and  others.  Sev¬ 
eral  are  listed  in  the  References  at  the  end  of  this  chapter.  Technical  as¬ 
sistance  has  received  an  important  share  of  attention  and  has  been  inter¬ 
locked  with  the  regular  work  of  the  organization.  Technical  assistance 
consists  in  working  with  governments  to  analyze  their  problems  and  to 
set  up  projects,  providing  experts  to  help  with  the  projects  and  making 
fellowships  available  for  more  advanced  training  of  leaders.  Regional  re¬ 
quests  for  technical  assistance  in  nutrition,  food  management,  and  home 
economics  have  called  for  help  in  organizing  institutes  for  nutrition  leaders 
and  in  establishing  training  centers  in  nutrition  and  home  economics. 
Problems  on  which  countries  have  requested  technical  assistance  have  in¬ 
cluded  the  planning  of  national  nutrition  policies;  establishing  and  assist¬ 
ing  the  school  feeding  programs;  making  food  consumption  or  nutritional 
status  surveys;  introducing  low  cost  and  more  nutritious  foods  in  diets; 
carrying  on  educational  work;  improving  food  technology;  and  determin¬ 
ing  the  composition  of  native  foods.  For  training  and  educating  nutrition 
personnel,  countries  have  requested  travel-grants  and  fellowships  to  allow 
qualified  technical  staff  members  to  study  methods  used  in  more  ad¬ 
vanced  countries. 

Nutrition  programs  of  FAO  have  been  directed  toward  raising  the  nu¬ 
tritional  level  of  all  the  people.  However,  infants,  children,  adolescents, 
and  expectant  and  nursing  mothers  have  received  special  consideration 
iccause  of  their  relatively  high  nutritive  requirements  and  thus  their 
susceptibility  to  malnutrition. 


WORLD  HEALTH  ORGANIZATION  (WHO) 

Of  the  specialized  agencies  concerned  with  nutrition  the  World  Health 
Organization  (VY  HO)  was  the  last  of  the  permanent  UN  agencies  to  come 
mto  existence  (1948).  Its  objectives  with  respect  to  nutrition  are  broad 
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rt  has  functioned  particularly  in  helping  health  departments  in  member 
countries  to  develop  nutritional  services  and  in  showing  practical  ways  to 
conquer  the  most  widespread  dietary  deficiency  diseases. 

WHO  has  been  empowered  by  its  constitution  to  act  as  the  directing  and 
co-ordinating  authority  on  international  health  work.  It  had  its  origin  in 
an  International  Health  Conference  which  was  called  in  New  York  in 
June,  1946.  WHO  came  into  being  officially  on  April  7,  1948,  when  twenty- 
six  members  of  the  UN  had  accepted  the  constitution  drafted  at  the  1946 
meeting.  By  1953  \\  HO  had  a  total  membership  of  eighty-three  countries 
in  all  parts  of  the  world. 

While  WHO  has  co-operated  closely  with  sister  agencies  of  the  UN 
(Chart  24)  it  has  its  own  constitution— referred  to  as  the  “Magna  Charta 
of  Health” — and  its  own  governing  bodies,  the  latter  being  the  World 
Health  Assembly  and  the  executive  board.  Geneva,  Switzerland,  has 
served  as  headquarters  since  its  inception.  Regional  offices  are  located  in 
Africa,  Southeast  Asia,  Europe,  the  eastern  Mediterranean  area,  the  west- 
tern  Pacific  area,  and  the  Americas.  The  over-all  program  of  WHO’s  opera¬ 
tional  services  has  covered  three  broad  fronts:  (1)  organization  of  public 
health  services;  (2)  campaigns  against  communicable  diseases;  and 
(3)  general  promotion  of  health.  The  emphasis  in  all  WHO’s  work  has 
been,  as  its  constitution  demands,  on  achieving  positive  health  and  not 
merely  on  combatting  disease.  This  positive  approach  has  been  the 
foundation  of  its  activities  in  maternal  and  child  health  and  in  nutrition 
and  mental  health  which  fall  within  the  general  promotion  of  health. 

The  UN  program  of  technical  assistance  has  increased  WHO’s  responsi¬ 
bilities  for  providing  and  co-ordinating  technical  advice  and  guidance.  It 
has  assisted  nations  to  assess  their  own  health  needs  and  to  plan  programs 
to  meet  them,  taking  into  consideration  the  pace  at  which  improvements 
could  be  absorbed  and  the  aid  which  was  available  from  various  sources. 

Typical  of  WHO’s  approach  to  problems  of  health  betterment  has  been 
the  concept  of  health  demonstration  areas.  Relatively  underdeveloped 
areas  of  the  world  have  been  selected  to  show  what  could  be  done  over  a 
period  of  years  by  sustained  effort  in  applying  modern  techniques  to  raise 
over-all  standards  of  health.  The  first  demonstration  area  in  the  Americas 
with  major  emphasis  on  health  was  established  in  El  Salvador  at  the  re¬ 
quest  of  its  government.  All  aspects  of  public  health,  including  nutrition, 
were  integrated  with  problems  of  agriculture,  labor  relations,  education, 
and  social  welfare.  Agencies  of  the  United  Nations,  whose  programs  were 
related,  have  participated. 

A  major  world  nutrition  problem,  that  of  endemic  goiter,  has  been  at- 
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tacked  by  WHO.  At  WHO’s  instigation,  research  has  been  conducted  to 
find  ways  to  iodize  crude  salt  which  is  used  in  many  underdeveloped  areas, 
thus  insuring  an  adequate  supply  of  the  dietary  essential,  iodine,  to  large 
numbers  of  people. 


UNITED  NATIONS  EDUCATIONAL,  SCIENTIFIC  AND  CULTURAL 
ORGANIZATION  (UNESCO) 


UNESCO,  another  of  the  specialized  United  Nations  agencies  con¬ 
cerned  with  nutrition,  came  into  existence  officially  on  November  4,  1946, 
when  twenty  countries  signed  its  constitution.  The  purpose  of  UNESCO 
as  stated  in  Article  I  of  its  constitution  is  to  contribute  to  peace  and 
security  by  promoting  collaboration  among  the  nations  of  the  world 
through  education,  science,  and  culture.  A  primary  goal  of  this  agency  is 
to  wipe  out  illiteracy  as  a  first  step  in  raising  the  standard  of  living 
throughout  the  world.  UNESCO’s  function,  with  respect  to  nutrition,  is 
to  help  people  everywhere  acquire  an  understanding  and  philosophy  about 
the  world’s  food  and  ways  in  which  they  can  help  to  make  it  available 
to  all. 

UNESCO,  with  sixty-nine  member  nations,  has  headquarters  in  Paris. 


It  operates  through  a  conference,  an  executive  board,  a  director  general, 
and  its  secretariat.  Jo  carry  out  its  world  program,  UNESCO  works  with 


other  specialized  agencies  of  UN  and  with  about  one  hundred  internation¬ 
al,  nongovernmental  organizations.  A  national  commission  or  co-operating 
body  is  set  up  in  each  member  country.  It  serves  as  a  link  between 
UNESCO  and  the  other  bodies  or  individuals  concerned  with  education, 
science,  and  culture  in  each  country. 


UNESCO’s  technical  assistance  activities  form  part  of  the  UN  Techni- 
cal  Assistance  Program.  Many  experts  have  been  sent  to  aid  countries 
under  this  plan,  and  fellowships  have  been  granted  for  special  study.  The 
first  ol  several  fundamental  educational  centers  was  established  in 
Patzcuaro,  Mexico.  Its  program  to  combat  illiteracy  and  low  living 
standards  in  Latin  America  was  developed  by  UNESCO  with  the  co-on- 
e ration  of  other  agencies  and  organizations.  Reading  has  been  taught  in 
connection  with  food,  homemaking,  and  agriculture.  Emphasis  has  been 
placed  on  ways  to  protect  health;  to  take  advantage  of  natural  resources- 

attended  ^the^  T  "d  *°  dignify  h°me  life'  Students  who  have 
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struct  other  teachers  in  their  own  countries  when  they  returned  home. 

Among  continuing  UNESCO  projects  pertaining  to  nutrition  has  been 
“Food  and  People,"  proposed  as  a  world-wide  topic  for  study  and  discus¬ 
sion  groups.  The  UNESCO  kit  of  materials  on  this  topic  includes  litera¬ 
ture  to  guide  discussion  on  such  basic  questions  as:  “How  can  people 
around  the  world  work  together  to  produce  enough  food  for  everybody 
and  to  keep  hunger  from  being  manipulated  to  drive  nations  toward  war?" 


UNITED  NATIONS  INTERNATIONAL  CHILDREN’S  EMERGENCY 

FUND  (UNICEF) 

UNICEF'  was  created  by  the  General  Assembly  of  the  United  Nations 
in  December,  1946.  It  was  established  to  meet  the  emergency  needs  of  chil¬ 
dren  particularly  in  war-devastated  countries  and,  at  the  same  time,  to 
further  child  health  purposes  generally.  By  vote  of  the  General  Assembly 
in  1950  it  was  continued  for  a  three-year  period,  with  a  view  to  making  it 
a  permanent  organization.  The  General  Assembly  provided  for  the  sup¬ 
port  of  UNICEF'  by  governments  and  by  voluntary  contributions  of  indi¬ 
viduals.  At  its  1953  summer  meeting  the  Economic  and  Social  Council  of 
the  UN  recommended  to  the  General  Assembly  that  UNICEF  be  con¬ 
tinued  indefinitely.  A  few  weeks  later  the  General  Assembly  voted  to 
accept  the  recommendation. 

UNICEF  has  been  referred  to  as  an  “international  co-operative"  on  be¬ 
half  of  children.  It  has  received  contributions  from  those  countries  able  to 
help  with  money  and  goods,  and  has  distributed  that  aid  to  countries 
whose  needs  could  not  be  met  from  their  own  resources.  Many  of  the 


countries  receiving  the  fund  s  help  for  their  children  have,  at  the  same 
time,  made  substantial  contributions  to  the  fund’s  work  in  other  coun¬ 
tries.  The  program  of  UNICEF  is  directed  by  a  twenty-six  nation  execu¬ 
tive  board.  This  board  acts  upon  requests  from  governments  for  inter¬ 
national  aid.  It  allocates  contributions  received  by  the  fund  to  projects 
that  will  effect  long-range  improvement  in  maternal  and  child  welfare. 

Although  emergencies  have  arisen  constantly  which  have  called  for 
special  feeding  projects,  most  of  the  fund’s  aid  today  goes  to  help  coun¬ 
tries  deal  with  long-standing  maternal  and  child  welfare  programs.  All  aic 
has  been  given  in  close  collaboration  with  other  UN  agencies,  notably 
FAO  and  WHO.  Aid  is  of  the  following  types:  (1)  Assistance  for  the 
building  and  expansion  of  basic  child  welfare  services,  including  supplies 
for  clinics.  It  also  helps  to  train  local  child-care  personnel  by  equipping 
training  centers  and  furnishing  the  services  of  experts  (2)  I  revision 
milk  fish  liver  oils,  and  other  protective  foods  to  assist  supplemental 
child- feeding  programs.  UNICEF  has  provided  certain  imported  equip 
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ment  for  milk  drying  and  pasteurizing  plants,  for  bottling,  and  lor  other 
processes  in  the  handling  and  distribution  of  local  milk  supplies.  The  gov¬ 
ernments  of  the  assisted  countries  have  provided  the  remainder  of  the 
equipment,  the  buildings,  and  the  labor,  and  have  agreed  to  distribute  the 
milk  so  processed  to  the  neediest  groups  of  the  child  population. 


CO-OPERATION  BETWEEN  UNITED  NATIONS  AGENCIES 

An  example  of  co-operation  among  UN  agencies  is  the  establishment  of 
a  joint  FAO-WHO  expert  committee  on  nutrition  of  live  members  from 
each  agency  to  advise  on  the  nutrition  activities  of  the  two  agencies.  It  has 
served  to  strengthen  the  programs  of  each  and  to  avoid  duplication  of 
effort.  In  general,  FAO  programs  have  dealt  with  nutrition  in  relation  to 
the  production,  distribution,  and  consumption  of  food,  while  WHO  has 
considered  nutrition  in  relation  to  the  maintenance  of  health  and  preven¬ 
tion  of  disease.  The  joint  committee  has  reviewed  the  nutrition  programs 
of  both  agencies  at  its  periodic  meetings  and  has  studied  new  problems  of 
joint  concern.  Its  attack  on  kwashiorkor  is  typical. 

At  its  meeting  in  1949  the  joint  committee  recommended  that  a  study 
should  be  made  of  the  clinical  features  and  incidence  of  kwashiorkor, 
which  is  one  of  the  most  widespread  nutritional  disorders  in  tropical  and 
subtropical  areas.  The  highest  incidence  is  among  infants  and  young  chil¬ 
dren.  Symptoms  of  the  disease  include  retarded  growth,  edema,  and  alter¬ 
ation  in  hair  and  skin  pigmentation.  Protein  deficiency  is  believed  to  be 
a  contributing  cause.  Joint  investigations  were  carried  out  in  Africa  by 
\\  HO  and  FAO,  and  as  a  result  of  the  survey  two  supplementary  feeding 
projects  were  started,  one  in  the  Belgian  Congo,  and  one  in  French  Equa¬ 
torial  Africa,  in  co-operation  between  WHO,  FAO,  UNICEF,  and  the 
governments  concerned.  The  object  of  these  projects  was  to  provide 
mothers  and  young  children  with  skim  milk  as  a  first  step  in  a  broad  cam¬ 
paign  of  prevention  of  protein  deficiency  through  the  development  of  local 
food  resources.  Other  examples  of  co-operation  in  nutrition-health  pro¬ 
grams  have  been  cited  in  the  foregoing  descriptions  of  the  programs  of  the 
separate  agencies. 


AGENCIES  OF  THE  UNITED  STATES 

POINT  4  PROGRAM— TECHNICAL  ASSISTANCE 
In  Point  4  of  his  inaugural  address  in  1949,  the  President  of  the  United 
■  ates  appealed  to  the  American  people  to  “embark  on  a  bold  new  pro 
gram  t°  mat,  benefits  of  scientific  advances  and  industrial  progress  avail 
able  for  the  improvement  and  growth  of  underdeveloped  areas  ”  He  out 
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prove  lood  production,  health,  education  and  productive  skills;  and  finan¬ 
cial,  to  develop  transportation,  water  control  and  power,  and  productive 
industries.  The  technical  aid  is  of  chief  concern  in  this  text. 

Eighteen  months  later  the  Congress  of  the  United  States  passed  the 
Act  for  International  Development  which  established  what  has  become 
known  as  the  Point  4  Program,  as  a  new  phase  of  United  States  foreign 
policy.  The  basic  act,  with  amendments,  was  continued  in  the  Mutual 
Security  Act  of  October  10,  1951.  These  acts  declared  it  to  be  the  policy 
of  the  United  States  to  aid  the  peoples  of  underdeveloped  areas  to  help 
their  economies  and  themselves  by  the  exchange  of  technical  knowledge 
and  skills,  as  a  means  of  raising  their  standards  of  productivity  and  living. 
This  legislation  also  authorized  the  United  States  government  to  make 
contributions  to  the  United  Nations  for  the  purpose  of  expanding  the 
UN  Technical  Assistance  Program.  This  phase  of  the  Point  4  Program 
has  been  touched  upon  in  the  foregoing  pages  dealing  with  agencies  of  the 
United  Nations.  During  the  first  two  years  of  the  Point  4  Program  this 
country  contributed  one-third  of  its  Point  4  funds  to  the  United  Nations 
for  the  purpose  of  helping  to  finance  the  PTnited  Nations  Technical  Assist¬ 
ance  Program. 

The  acts  created  the  Technical  Co-operation  Administration  (TCA)  as 
a  special  agency  to  initiate  and  direct  the  Point  4  Program.  Other  depart¬ 
ments  and  agencies  of  the  federal  government  were  authorized  to  partici¬ 
pate  in  the  program  and  many  of  them  have  been  involved  to  varying 
degrees  in  putting  the  Point  4  Program  into  effect  in  different  parts  of  the 
world.  The  United  States  has  encouraged  technical  co-operation  by  lend¬ 
ing  trained  personnel  and  by  contributing  funds. 

The  implications  for  good  nutrition  of  utilizing  technical  assistance  in 
agriculture  alone  are  obvious.  Most  of  the  people  in  the  world  are  farmers 
and  more  food  is  the  first  need  in  many  countries.  Much  of  Point  4’s  work 
therefore  has  been  in  agriculture.  The  over-all  objective  of  the  agricultural 
program  has  been  to  achieve  a  better-nourished  people  and  thus  to  build 
stamina  and  health  toward  stronger  nations.  The  program  has  simply- 
offered  a  means  of  self-help.  It  has  made  skills  available,  but  the  transfer 
adaptation,  and  practical  application  of  those  skills  has  rested  largely  wit  i 
the  people  themselves.  Training  has  been  provided  in  two  ways:  (1)  On- 
the-job”  training,  whereby  trainees  have  been  hired  in  their  own  coun¬ 
tries  and  assigned  to  work  with  technicians  sent  there  from  the  United 
States.  (2)  Advanced  training  has  been  given  technicians  who  could  bene  1 


bv  studying  in  this  country.  .  . 

It  has  been  the  policy  of  the  United  States  government  to  work  with 

and  through  national,  regional,  and  international  organizations  and  agen- 
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cies  in  furthering  the  purposes  of  the  Point  4  Program.  Some  of  these 
organizations  have  been  mentioned  in  the  preceding  section.  They  include 
the  Inter-American  Institute  of  Agricultural  Science;  the  Institute  of  Nu¬ 
trition  of  Central  America  and  Panama  (INCAP);  the  Caribbean  Com¬ 
mission;  the  Pan  American  Sanitary  Bureau;  the  Organization  of  Ameri¬ 
can  States;  the  Colombo  Plan  of  the  British  Commonwealth  of  Nations; 
and  the  specialized  agencies  of  the  United  Nations.  Each  organization  in 
its  own  way  assists  the  countries  within  its  own  jurisdiction.  Point  4  often 
provides  the  stimulus  for  economic  advancement,  which  lays  the  founda¬ 
tion  for  basic  progress  in  the  countries  assisted. 


OFFICE  OF  FOREIGN  AGRICULTURAL  SERVICE 

The  United  States  Department  of  Agriculture,  through  its  Office  of 
Foreign  Agricultural  Service,  assists  professionally  trained  individuals  and 
groups  visiting  from  other  countries  to  become  acquainted  with  agricul¬ 
tural  and  homemaking  procedures  in  this  country.  Its  function  is  to  advise 
on  the  nature  of  activities  in  progress  here,  to  plan  for  special  orientation 
courses  and  conferences  for  visiting  scientists,  and  to  route  individuals  and 
groups  to  the  appointed  places.  The  purpose  of  this  program  is  to  give 
opportunity  for  specialists  from  other  countries  to  see,  evaluate,  and 
adapt,  where  desirable  and  feasible,  features  of  our  own  programs.  The 
phase  of  the  work  which  pertains  to  homemaking  includes  orientation  in 
nutrition  subject  matter  and  in  educational  methods,  through  attendance 
at  refresher  courses  in  nutrition,  participation  in  nutrition  workshops,  and 
observation  of  home  economics  extension  work  with  farm  homemakers. 
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CHAPTER  IX 


Basic  Methods  of  Improving  the 
Nutriture  of  Children 


Important  among  the  methods  of  improving  the  nutritional  status  of 
children  are  certain  over-all  dietary  measures  that  operate  on  a  mass 
scale  without  knowledge  or  effort  on  the  part  of  the  children  concerned. 
Important  among  these  measures  are:  (1)  raising  the  nutrient  level  of  the 
diet  automatically  by  enriching  a  few  everyday  foods,  and  (2)  feeding, 
adequately,  children  who  are  in  group  care  in  the  many  types  of  institu¬ 
tions,  foster  homes,  and  schools  where  meals  are  served. 


IMPROVING  NUTRITIONAL  VALUES  OF 
GENERAL  PURPOSE  FOODS 

In  the  1930’s  there  was  accumulated  evidence  to  indicate  that  nutri¬ 
tional  deficiency  conditions  of  a  subacute  type  were  fairly  widespread. 
Also  dietary  surveys  showed  that  more  than  one-third  of  family  diets 
could  be  classified  as  “poor.”  On  the  basis  of  these  findings,  consideration 
was  given  by  various  professional  bodies  to  the  possibility  of  making  good 
the  more  glaring  dietary  deficiencies  by  adding  certain  nutrients  to  every¬ 
day  foods.  The  Council  on  Foods  and  Nutrition  of  the  American  Medical 
Association  took  the  initiative  in  indorsing,  with  certain  reservations,  the 
procedure  of  enriching  and  fortifying  foods.  In  a  resolution  in  1939,  the 
council  (1)  encouraged  the  addition  of  vitamins,  minerals,  and  other 
dietary  essentials  to  general  purpose  foods  in  amounts  to  restore  them 
to  high  natural  levels  when  in  the  interest  of  the  health  of  the  public  and 
(2)  opposed  the  indiscriminate  fortification  of  general  purpose  foods.  The 
council  specifically  indorsed  the  addition  of  vitamin  I)  to  milk,  vitamin  A 
to  margarine,  iodine  to  table  salt,  and  calcium,  iron,  thiamine,  and  ribo¬ 
flavin  (later  niacin  also)  to  cereal  products.  This  early  step  was  to  have 
a  far-reaching  influence  on  enrichment  and  fortification  programs  during 

the  ensuing  fifteen  years. 
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ENRICHMENT  OF  BREAD  AND  FLOUR 

It  was  logical  that  flour  and  bread  be  foods  chosen  for  enrichment  be¬ 
cause  they  are  consumed  daily  in  significant  amounts  by  practically  every¬ 
one,  and  they  are  used  in  particularly  large  quantities  by  low-income 
groups,  whose  diets  are  most  in  need  of  nutritional  improvement.  Further¬ 
more,  thiamine,  riboflavin,  niacin,  and  iron  could  be  added  to  flour  and 
bread  without  changing  the  appearance,  taste,  flavor,  or  any  physical 
characteristic  of  the  original  product. 

TABLE  17 

Enrichment  Standards  for  Flour,  Bread,  Corn  Meal  and  Grits,  and  Rice 
(Milligrams  per  Pound  unless  Otherwise  Stated) 


Flour 

Bread 

Corn 

Rice 

(Puerto 

Rico) 

Mini¬ 

mum 

Maxi¬ 

mum 

Mini¬ 

mum 

Maxi¬ 

mum 

Mini¬ 

mum 

Maxi¬ 

mum 

Mini¬ 

mum 

Thiamine . 

2.0 

2.5 

i.i 

1.8 

2.0 

3.0 

2.0 

Riboflavin . 

1.2 

1.5 

0.7 

1  6 

1  2 

1  8 

Niacin . 

16.0 

20.0 

10.0 

15.0 

16.0 

24.0 

16.0 

Iron . 

13.0 

16.5 

8.0 

12.5 

13.0 

26  0 

13.0 

Calcium* . 

500.0 

625 . 0 

300  0 

800  0 

SCO  0 

7  SO  0 

Vitamin  Df  (USP  units)  . 

250.0 

1,000.0 

150.0 

750.0 

250.0 

1,000.0 

Wheat  Germf. 
Dried  Yeastf 


In  flour  and  bread  to  extent  of  not  more  than  5  per  cent  bv 
weight  of  finished  product. 

In  corn  meal  and  grits  to  extent  of  not  more  than  1.5  per  cent  bv 
weight  of  finished  product. 


*  Required  in  self-rising  flour:  minimum:  500  mg.;  maximum:  1,500  mg.  per  pound 
t  Optional. 

In  1940,  the  recently  organized  Food  and  Nutrition  Committee  (later 
Food  and  Nutrition  Board)  of  the  National  Research  Council  developed 
suggested  levels  of  enrichment  for  white  flour  and  bakers’  bread.  In  May, 
1941,  the  enrichment  program  was  inaugurated  when  the  National  Nutri¬ 
tion  Conference  for  Defense  indorsed  the  recommended  levels  (Table  17) 
Following  the  issurance  of  a  federal  standard  of  identity  for  enriched 
our,  the  flour  and  bread  began  to  appear  on  the  market. 

In  1943  War  Food  Order  No.  1,  requiring  nationwide  enrichment  of 
white  bread  and  rolls  was  issued,  and  by  the  end  of  the  war,  when  this 

""bv5!^0^  J,194®)flnineteen  States  had  made  enrichment  compul- 
y.  By  1953,  bread  and  flour  enrichment  was  required  by  law  in  twenty 

*  s  ates,  Hawaii,  and  Puerto  Rico.  In  other  states,  it  was  widely Trie- 
ticed  on  a  voluntary  basis.  ^  ^ 
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Teamwork  has  been  responsible  for  this  progress.  The  Council  on  Foods 
and  Nutrition  of  the  American  Medical  Association  has  supported  the 
movement  consistently.  The  Food  and  Nutrition  Board  has  taken  a  series 
of  actions  favorable  to  enrichment  and  has  produced  several  publications 
on  flour  and  bread  enrichment  which  have  given  aid  and  support  to  educa¬ 
tional  and  legislative  programs.  In  November,  1953,  these  two  groups  is¬ 
sued  a  joint  statement  reaffirming,  in  principle,  policies  proclaimed  earlier. 
Nutrition  committees  have  spearheaded  movements  in  behalf  of  state 
legislation  requiring  fortification.  They  have  led  educational  efforts  to 
acquaint  the  public  with  the  purpose  of  bread  and  flour  enrichment  and 
the  importance  of  maintaining  and  enforcing  enrichment  legislation. 

It  is  estimated  that  about  two-thirds  of  all  the  white  flour  milled  now 
reaches  the  consumer  enriched,  either  as  flour  or  bread  products.  Improve¬ 
ments  in  the  nutrient  content  of  diets  bear  witness  to  the  value  of  the  en¬ 
richment  program.  Benefits  are  of  course  proportional  to  the  amount  of 
flour  and  bread  used  in  the  diet.  Diets  of  low-income  urban  families 
studied  in  1948  contained  14  per  cent  more  iron,  20  per  cent  more  thia¬ 
mine,  and  15  per  cent  more  niacin  than  they  would  have  contained  with¬ 
out  enrichment.  At  a  relatively  high-income  level,  with  a  lower  propor¬ 
tion  of  enriched  products,  comparable  figures  were  somewhat  lower:  10,  13, 
and  9  per  cent,  respectively.  Further  evidence  of  progress  lies  in  the  strik¬ 
ing  increase  in  the  content  of  thiamine,  niacin,  and  iron  in  the  national 
food  supply,  after  1940,  with  the  advent  of  the  enrichment  program 
(Chart  25).  The  implications  for  better-nourished  children  are  obvious. 
No  precise  measure  of  the  health  benefits  of  enrichment  can  be  expected 
in  the  United  States  because  of  the  other  possible  factors  operating  and 
the  difficulty  of  determining  degrees  of  progress,  particularly  in  subacute 
stages  of  deficiencies.  Absence  of  definite  proof  should  not  be  taken  as 
lack  of  benefits. 

Findings  are  more  clear-cut  on  peoples  whose  diets  are  more  restricted 
than  those  of  the  United  States.  Two  clinical  surveys  were  made  in  dif¬ 
ferent  sections  of  Newfoundland,  the  first  in  1944  just  preceding  compul¬ 
sory  enrichment  of  all  flour,  and  the  second,  four  years  later.  There  were 
a  number  of^igns  of  better  health  at  the  close  of  the  four-year  period,  but 
of  interest  here  is  the  fact  that  there  was  a  definite  decrease  in  those  clini¬ 
cal  signs  of  malnutrition  which  enrichment  factors  in  bread  and  flour 
might  be  expected  to  improve.  The  significance  of  enrichment  as  a  major 
factor  in  this  improvement  was  confirmed  by  analyses  of  blood  and  urine 
for  thiamine  and  riboflavin.  There  were  noticeably  higher  values  in  1948. 
(See  results  of  excretion  tests,  Chart  26.) 
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Bread  standards. — Enriched  flour  was  formally  recognized  under  the 
Federal  Food,  Drug,  and  Cosmetic  Act  through  the  issuance  of  a  standard 
definition  in  1941  (amended  1943).  Such  was  not  the  case  for  bread.  Ex¬ 
tended  hearings  on  bread  were  held  in  1941  and,  in  July,  1943,  an  order 
was  proposed  embodying  a  definition.  However,  this  order  was  never  is¬ 
sued.  Instead,  War  Food  Order  No.  1,  mentioned  above,  requiring  the 
enrichment  of  bread  (not  flour)  had  taken  effect  in  January,  1943.  It  was 
not  until  after  this  war  order  was  rescinded  in  1946  that  the  (then)  Federal 
Security  Agency  resumed  consideration  of  the  matter. 

CHART  25 


THIAMINE,  NIACIN,  IRON 
In  National  Food  Supply,  1909-50 


♦  AVAILABLE  PER  PERSON  FOR  CIVILIAN  CONSUMPTION  AT  THE  RETAIL  LEVEL 
&5  YEAR  MOVING  AVERAGE 


*  • 


Hearings  were  held  again  in  1948-49.  The  proposed  standards  for  en¬ 
riched  bread  and  rolls  did  not  deviate  from  those  proposed  in  1943.  They 
were  consistent  with  those  for  enriched  flour  and  the  two  were  interrelated 
in  that  bread  made  from  enriched  flour  would  meet  the  enriched  bread 
stanrlaid.  Standards  of  identity  for  five  types  of  bread  and  rolls  were  pub- 

Mav  1  TblT^-iT  Administrati°"  the  Federal  Register  for 

^ay  15,  ( |  able  17).  1  hese  regulations  became  effective  ninety  days 

There  was  at  first  some  concern  that  the  use  of  enrichment  ingredients 
would  decrease  the  use  of  milk  in  bread.  This  has  been  dispelled  by  find 
mgs  from  studies  of  baking  practices.  A  survey  made  by  the  University  of 

per  100  pounds  of  flour.  ’  y’  ‘ 1  Pounds  °n  the  average 
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Proposed  federal  bread  standards  issued  in  1950  by  the  Food  and  Drug 
Administration  continued  to  permit  enrichment  levels  to  be  attained  by 
use  of  milk  in  conjunction  with  other  enriching  ingredients.  The  continued 
and  even  more  liberal  use  of  milk  in  bread  is  important  because  of  its  con¬ 
tribution  of  animal  protein.  The  major  use  of  nonfat  dry  milk  solids  in 
1951  was  for  baking  purposes— 44.1  per  cent  of  all  that  produced— the 
amount  being  somewhat  over  three  billion  pounds.  This  use  of  higher 
levels,  up  to  6  pounds  per  100  pounds  of  flour  or  higher,  of  milk  solids  in 
bread  is  contingent  in  part  at  least  on  the  availability  of  “bakery  tested” 


CHART  26 

Values  for  Average  Excretion  of  Thiamine  and  Riboflavin 
by  Age,  Newfoundland  Surveys  of  1944  and  1948* 


(April,  1949),  329-52. 
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milk  which  can  be  used  in  the  larger  quantities  without  detriment  to  the 
size  or  appearance  of  the  loaf. 

Other  improved  cereal  products. — In  addition  to  the  enriched  breads  and 
rolls  on  the  market  there  are  several  other  cereal  products  superior  to  plain 
white  bread.  These  include  whole-grain  breads  and  those  made  of  long 
extraction  flour  which  retains  a  large  proportion  of  the  nutrients  lost  in  the 
ordinary  milling  process.  Also  included  are  special  products  such  as  the 
“Cornell  Formula”  bread  developed  by  McCay,  which  contains  8  per  cent 
dry  milk  solids  as  well  as  2  per  cent  wheat  germ  and  6  per  cent  soy  flour. 
The  formula  for  this  bread  is  open  for  the  use  of  any  bakers,  and  many 
bakers  in  New  York  and  surrounding  states  have  availed  themselves  of  it. 
New  York  City  public  schools  use  this  bread  in  their  lunchrooms.  By  the 
use  of  cultured  food  yeasts,  B.  Sure  of  Arkansas  has  developed  breads  of 
superior  protein  content. 

Most  cereal  breakfast  foods  are  voluntarily  enriched  if  nutrients  are  lost 
in  processing.  The  addition  of  iron,  thiamine,  riboflavin,  niacin,  and  cal¬ 
cium  salts  to  breakfast  foods  up  to  whole-grain  levels  for  iron  and  the  B 
vitamins  is  favored  by  the  Food  and  Nutrition  Board  and  the  Council  on 
Foods  and  Nutrition  of  the  American  Medical  Association.  Maximum 
levels  are  specified  by  the  council  for  all  products  considered  for  ac¬ 
ceptance. 

ENRICHMENT  OF  CORN  MEAL  AND  GRITS 

The  high  consumption  of  corn  meal  and  grits  in  the  southeastern  por¬ 
tion  of  the  United  States  soon  made  evident  the  desirability  of  enriching 
corn  products.  The  Council  on  Foods  favored  the  move  and  the  Food  and 
Nutrition  Board  urged  enrichment  of  corn  in  a  series  of  resolutions  be¬ 
tween  1941  and  1949.  In  1946,  the  board  recommended  nutrient  levels  for 
enriched  corn  products  corresponding  substantially  to  those  in  effect  for 
enriched  white  flour.  Whereas  emphasis  was  originally  placed  on  enriching 
degerminated  products,  by  1947  the  board  urged  that  “universal  enrich¬ 
ment  ol  all  corn  products  should  be  achieved  as  promptly  as  possible,  espe- 
cially  in  areas  of  the  United  States  where  the  average  annual  per  capita 
consumption  of  corn  products  equals  or  exceeds  fifty  pounds.” 

On  May  13,  1947,  definitions  and  standards  for  enriched  corn  products 
were  issued  under  the  Federal  Food,  Drug,  and  Cosmetic  Act  (Table  17). 
These  have  helped  to  dissolve  diversity  of  opinion  within  the  states  as  to 
practicable  standards  for  corn  enrichment.  In  several  southern  states  laws 
were  passed  between  1943  and  1945  for  the  enrichment  of  degerminated 
corn  meal  and  grits.  In  1943,  the  South  Carolina  legislature  made  it  com¬ 
pulsory  to  enrich  all  degermed  corn  meal.  In  1949,  the  legislature  amended 
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the  law  to  include  all  types  of  corn  meal  and  grits  sold  for  human  consump¬ 
tion.  In  some  southern  states,  the  voluntary  enrichment  of  whole  corn  meal 
has  been  facilitated  by  the  distribution  of  an  enrichment  mixture  and  by 
the  manufacture  of  an  enrichment  feeder  machine  for  use  in  small  mills. 
This  is  an  important  development  because  throughout  the  South  most  of 
the  corn  is  milled  in  small  mills  in  local  communities. 

To  determine  the  benefits  to  be  derived  from  the  enrichment  of  corn 
products,  it  is  logical  to  turn  to  the  South,  where  corn  makes  up  a  higher 
proportion  of  the  cereal  intake  than  it  does  in  other  areas  of  the  United 

TABLE  18* 

Proportion  of  Diets  of  Sharecropper  Families 
Which  Had  Less  than  the  National  Research 
Council’s  Recommended  Allowances  for  Four 
Nutrients  and  Which  Had  Less  than  Two- 
thirds  the  Allowances  for  These  Nutrients 
with  Enrichment  as  Compared  with  No  En¬ 
richment 


Nutrients 

Less  than 
Allowance 

Less  than  Two- 
thirds  Allowance 

With 

Enrich¬ 

ment 

Without 

Enrich¬ 

ment 

With 

Enrich¬ 

ment 

With  out 
Enrich¬ 
ment 

Per  Cent 

Per  Cent 

Per  Cent 

Per  Cent 

Thiamine . 

4 

60 

0 

33 

Niacin . 

18 

76 

0 

39 

Riboflavin ... 

49 

74 

20 

50 

Iron . 

16 

52 

2 

18 

*  D.  Dickins  and  O.  Sheets,  “Cereal  Enrichment  and  Diets  of 
Sharecropper  Families,”  Jour.  Home  Economics,  44  (June,  1952),  Table 
3,  pp.  433-36. 


States.  In  South  Carolina,  Moser  showed  that  farm  family  diets  usually 
had  “very  good  supplies  of  iron,  thiamine,  and  niacin  and  moderate  rather 
than  low  amounts  of  riboflavin,”  largely  because  they  used  enriched  cereal 
products.  In  Mississippi,  Dickins  and  Sheets  found  a  similar  situation 
with  sharecropper  families.  No  family  had  less  than  two-thirds  of  the 
Recommended  Dietary  Allowances  of  thiamine  and  niacin  but,  without 
enrichment,  33  to  39  per  cent  of  the  families  would  have  had  less  than  this 
amount  of  these  two  nutrients,  respectively  (Table  18).  Only  2  per  cent  of 
the  families  had  less  than  two-thirds  of  the  allowances  of  iron;  but  without 
cereal  enrichment  18  per  cent  would  have  had  this  small  amount.  For  ribo¬ 
flavin,  20  per  cent  of  the  families  had  less  than  two-thirds  of  the  allow- 
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ance  but  50  per  cent  would  have  had  less  than  two-thirds  of  the  allowance 
without  enrichment.  It  may  be  concluded  that  enriched  corn  products 
have  an  especially  important  role  in  the  diets  ot  southern  families  of  ow 
income  and  low  food  production  who  consume  large  quantities  of  cereal 
products.  Children  in  these  families  stand  to  benefit  materially  from  such 
nutritionally  improved  foods. 

ENRICHMENT  OF  RICE 

The  quantity  of  rice  eaten  in  certain  areas  justifies  consideration  of  its 
enrichment.  In  1949,  the  Food  and  Nutrition  Board  moved  to  encourage 
the  nutritional  improvement  of  rice  as  follows: 

Conscious  that  rice  represents  a  very  important  proportion  of  the  total  calories  of 
the  diets  of  some  populations  of  the  United  States  and  its  dependencies  and  that  diets, 
in  which  rice  as  commonly  processed  constitutes  a  large  proportion  of  the  total  calories, 
are  frequently  deficient  with  respect  to  thiamine  and  other  vitamins  and  minerals,  the 
Board  endorses  improvement  of  the  nutrient  quality  of  rice  for  human  consumption. 

In  May,  1952,  the  board  passed  the  following  motion:  “The  Food  and 
Nutrition  Board  advocates  consideration  by  the  Federal  Security  Agency 
of  hearings  for  the  determination  of  standards  for  rice,  enriched  rice,  par¬ 
boiled  rice  and  related  products.” 

In  countries  which  have  a  much  larger  rice  consumption — up  to  400  or 
500  pounds  per  capita— and  where  beriberi  is  common,  the  enrichment  of 
white  rice  should  be  of  immeasurable  value.  That  such  is  the  case  has 
already  been  demonstrated  in  the  Philippines  in  an  extensive,  well-con¬ 
trolled  study  carried  out  in  the  Bataan  Peninsula  (Salcedo).  Clinical  ex¬ 
aminations  were  made  of  large  numbers  of  subjects  in  experimental  and 
control  areas;  and  at  the  end  of  one  year,  and  later  at  two  years,  re-exami¬ 
nations  were  made  in  both  areas.  I  he  results  showed  an  amazing  drop  in 
the  incidence  of  and  deaths  from  beriberi,  in  the  experimental  zone,  where 
the  enriched  rice  was  used,  while  the  control  zone,  using  only  plain  rice, 
showed  no  drop  and  even  some  increase. 

In  a  resurvey  of  a  small  number  of  persons,  the  chemical  findings  on 
blood  and  urinary  thiamine  levels,  and  on  hemoglobin,  supported  the 
clinical  reports  of  the  improvement  in  health  of  the  people  following  the 
inauguration  of  the  enriched  rice  program  in  Bataan.  The  results  of  the 
dietary  study  were,  for  the  most  part,  in  accord  with  the  chemical  findings. 

Plans  are  under  way  for  enriching,  by  government  order,  all  rice  used  in 
the  Philippine  Islands.  It  will  require  some  years  to  bring  this  about  be¬ 
cause  of  the  difficulties  involved  in  preparing  the  thousands  of  rice  mills 
t  roughout  the  islands  to  enrich  the  product  properly.  Much  enrichment 
is,  however,  being  done  on  a  voluntary  basis. 
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Puerto  Ric°,  the  problem  of  enrichment  was  much  simpler  because 
practically  all  the  rice  is  imported.  In  1951,  the  legislature  of  Puerto  Rico 
enacted  a  law  requiring  that  all  white  rice  offered  for  sale  in  Puerto  Rico 
shall  be  enriched.  Puerto  Rico  thus  became  the  first  country-and  at  the 
time  of  writing,  the  only  one— to  have  enacted  such  legislation.  The 
standards  set  were  similar  to  those  for  flour  except  for  riboflavin  (Table 
17).  This  vitamin  was  not  included  in  the  standard  because  its  yellow 
color  is  imparted  to  the  rice  when  it  is  added.  The  amount  of  rice  imported 
annually  by  Puerto  Rico  is  close  to  300  million  pounds,  averaging  about 
145  pounds  per  capita.  Although  beriberi  is  not  prevalent  in  Puerto  Rico, 
the  addition  of  the  nutrients  in  enriched  rice  should  have  a  beneficial 
effect  on  the  general  health  of  the  people. 

It  is  apparent  from  the  foregoing  that  the  use  of  enriched  cereal  prod¬ 
ucts  results  in  diets  improved  with  respect  to  the  specific  nutrients  added. 


Essentially  the  same  improvement  could  be  accomplished  by  the  use  of 
these  cereals  in  whole-grain  form.  It  is  often  argued  that  this  is  the  pre¬ 
ferred  way  and  that  educational  efforts  to  that  end  should  supplant  legis¬ 
lation  for  enrichment.  It  is  more  realistic,  however,  to  face  the  fact  that 
highly  milled,  white  cereals  are  preferred  by  the  majority  of  the  people  and 
that  educational  programs  to  convince  them  of  the  superior  value  of  whole- 
grain  products  have  made  little  headway  in  a  quarter  of  a  century. 


IODIZATION  OF  SALT 

Simple  goiter  is  endemic  in  areas  where  the  salt,  water,  and  vegetation 
are  poor  in  iodine.  Such  iodine  deficiency  is  easily  corrected  through  the 
daily  use  of  table  salt  to  which  small  amounts  of  iodine  have  been  added  by 
the  manufacturer.  This  salt  is  as  pure  as,  and  tastes  no  different  from,  or¬ 
dinary  salt.  The  effectiveness  of  iodized  salt  has  been  proved  repeatedly 
when  it  has  been  added  or  withdrawn  from  populations  in  goiter  belts. 
This  is  well  illustrated  in  a  demonstration  carried  out  in  Michigan.  In 
1924,  a  survey  showed  an  incidence  for  the  state  as  a  whole  of  38.6  per 
cent,  with  a  much  higher  figure  in  certain  areas.  An  educational  program 
promoting  the  consumption  of  iodized  salt  resulted  in  reduction  in  this 
condition.  In  1928,  a  re-examination  showed  the  incidence  for  the  state  to 
have  dropped  to  9  per  cent. 

The  need  for  iodine  is  particularly  critical  during  adolescence  and  preg¬ 
nancy.  In  the  Kanawaha  River  valley  of  West  Virginia,  where  the  salt 
supply  was  shifted  from  a  crude  local  product  containing  iodine  to  a  fine 
white  imported  product,  the  goiter  rate  rose  sharply.  Iwenty-five  years 
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ago  no  adolescent  girls  in  this  valley  area  showed  signs  of  goiter.  In  con¬ 
trast,  a  recent  survey  showed  an  incidence  of  60  per  cent. 

Todization  of  all  table  salt  has  been  advocated  by  such  organizations  as 
the  American  Public  Health  Association,  the  Council  on  Foods  and  Nutri¬ 
tion  of  the  American  Medical  Association,  and  the  Food  and  Nutrition 
Board.  The  statement  issued  by  the  last-named  group  in  connection  with 
the  Recommended  Dietary  Allowances  indicates  the  probable  daily  need 
as  about  0.002  to  0.004  mg.  daily  per  kilogram  of  body  weight.  In  1948, 
the  board  adopted  a  resolution  recommending  federal  legislation  requiring 
fortification  of  all  table  salt  with  iodine  at  a  level  of  0.01  per  cent  potas¬ 
sium  iodide  or  its  equivalent.  For  the  present,  legislation  is  being  held  in 
abeyance  until  the  effect  of  a  health  education  campaign  for  iodized  salt 
has  been  demonstrated. 


FORTIFICATION  OF  MARGARINE 


Most  of  the  margarine  manufactured  for  use  in  the  United  States  is  for¬ 
tified  with  vitamin  A.  Fortification  is  optional,  but  if  vitamin  A  is  added, 
federal  standards  set  up  in  May,  1952,  require  at  least  15,000  international 
units  per  pound,  an  amount  close  to  the  year-round  average  for  butter. 
Vitamin  D  is  an  optional  ingredient  in  fortified  margarine.  Fortification 

of  margarine  with  vitamin  A  is  required  by  law  in  six  or  more  of  the 
southern  states. 


As  pointed  out  earlier,  the  Council  on  Foods  and  Nutrition  approved 
margarine  fortification  as  early  as  1939.  In  1941,  the  Food  and  Nutrition 
Board  indorsed  the  addition  of  vitamin  A  to  oleomargarine  as  follows: 


ADDITION  OF  VITAMIN  D  TO  MILK 


•ii  ,  1 - -  UU' 

milk,  the  amount  of  fortification  of  any  form 
ternational  units  per  quart.  The  Council  has 


>i  milk  not  to  exceed  400  in¬ 
stated  that  participation  in 
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this  program  lends  active  support  to  an  important  public  health  move¬ 
ment  designed  to  reduce  the  incidence  of  rickets  in  babies  and  to  assist  in 
the  normal  growth  of  children. 

The  I'ood  and  Nutrition  Board  has  made  a  series  of  recommendations 
favorable  to  the  use  of  vitamin  I)  milk.  In  the  1941,  1943,  and  1945  edi¬ 
tions  of  the  Recommended  Dietary  Allowances,  the  board  proposed  a 
range  of  400  to  800  international  units  of  vitamin  D  per  day  for  all  ages 
of  children  and  for  women  during  pregnancy  and  lactation.  In  the  1948 
and  1953  editions,  the  single  value  of  400  international  units  was  adopted 
for  those  same  ages  and  conditions. 

At  the  present  time,  much  of  the  pasteurized  whole  milk  on  the  market 
in  urban  centers  is  fortified  with  400  units  of  vitamin  D  to  the  quart,  and 
practically  all  evaporated  milk  sold  is  fortified  at  the  equivalent  level. 

DEVELOPMENT  OF  SELECTED  VARIETIES  OF  FOOD 

Certain  varieties  of  food  have  been  found  to  be  richer  in  specific  nutri¬ 
ents  than  other  varieties  of  the  same  food,  because  of  their  genetic  con¬ 
stitution.  For  example,  different  kinds  of  corn  vary  greatly  in  niacin  con¬ 
tent,  sweet  potatoes  in  vitamin  A  value,  cabbage  and  apples  in  ascorbic 
acid  content,  and  cereal  grains  in  thiamine.  Plant  varieties  may  be  selected 
and  propagated,  therefore,  for  their  high  nutrient  content,  with  a  view  to 
improving  the  quality  of  the  diet.  Research  shows  that  methods  of  grow¬ 
ing  and  harvesting  a  food  may  further  affect  its  nutritive  content.  The 
amount  of  ascorbic  acid  in  the  tomato,  for  example,  is  greatly  influenced 
by  the  amount  of  its  exposure  to  sunlight  shortly  before  it  is  harvested. 

Such  differences  in  nutrient  values  as  are  exhibited  by  various  varieties 
of  vegetables  and  fruits  may  at  first  thought  be  inconsequential  as  a  factor 
in  obtaining  adequate  amounts  of  a  given  nutrient.  However,  they  become 
important  if  the  increase  in  the  nutrient  is  significant,  if  the  food  is  nor¬ 
mally  eaten  in  large  quantities,  and  if  the  nutrient  is  not  readily  available 

from  other  sources. 

FLUORIDATION  OF  DRINKING  WATER 

Mottled  enamel  of  the  teeth  has  long  been  known  to  result  from  drink¬ 
ing  water  of  relatively  high  fluorine  content,  but  only  in  comparatively  re¬ 
cent  years  was  it  noted  that  such  teeth,  even  though  unsightly,  showed  a 
low  incidence  of  decay.  Because  dental  decay  is  a  critical  health  problem, 
steps  were  taken  in  various  sections  of  the  country  to  fortify  drin  mg 
water  with  specified,  limited  amounts  of  fluorine,  under  expenmenta 
conditions.  In  most  cases  nearby  communities  were  used  as  controls.  Rep- 
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resentative  groups  of  children  in  both  communities  have  been  under  close 
observation  to  determine  the  effect  upon  the  incidence  of  dental  caries. 

Much  of  this  research  has  been  in  progress  for  several  years  and  some 
of  it  still  continues.  Current  findings  indicate  that  fluorides  at  levels  of 
0.8  to  1.5  parts  per  million  in  water  supplies  are  beneficial  in  reducing  the 
incidence  of  dental  decay  in  children.  In  most  experimental  areas,  decay 
is  reported  to  have  been  decreased  by  one-third  or  more,  in  contrast  to 
the  same  high  incidence  in  the  control  areas.  It  may  be  presumed,  there¬ 
fore,  that  fluoridation  of  water  supplies  affords  considerable  protection 
against  dental  decay,  and  is  desirable  as  a  mass  measure.  However,  it  is 
not  a  cure-all.  All  other  possible  avenues  for  prevention  must  still  have 
full  consideration  (chap.  vi). 

Dental  and  public  health  authorities  and  organizations  individually 
have  gone  on  record  as  indorsing  the  fluoridation  of  public  water  supplies 
that  are  deficient  in  fluorine.  In  addition,  the  Inter-Association  Commit¬ 
tee  on  Health,  representing  six  of  the  major  health  and  welfare  groups  in 
this  country,  has  issued  the  following  resolution,  urging  “.  .  .  the  fluorida¬ 
tion  of  the  fluoride-deficient  public  water  supplies  of  this  country  as  rapid¬ 
ly  as  plans  can  be  approved  by  the  local  medical,  dental,  and  health  de¬ 
partment  officials  and  the  state  departments  of  health.”  In  its  accom¬ 
panying  statement,  the  committee  points  out:  (a)  dental  defects  are  ac¬ 
cumulating  at  a  rate  four  to  five  times  faster  than  can  be  corrected  by 
presently  available  dental  personnel;  ( b )  where  one  part  per  million  of 
fluorine  is  added  to  drinking  water,  the  children  experience  significant  re¬ 
duction  in  dental  decay;  ( c )  fluorine  taken  in  this  concentration  is  harm¬ 
less,  and  (d)  fluoridation  of  public  water  supplies  is  an  inexpensive,  pre¬ 
ventive  measure,  the  benefits  from  which  are  believed  to  be  retained 
throughout  life. 


Undoubtedly  the  sum  total  of  these  over-all  measures — the  enrichment 
of  white  flour,  bread,  corn  meal,  rice,  and  other  cereal  products;  the  forti¬ 
fication  of  milk  with  vitamin  D  and  of  margarine  with  vitamin  A;  the  wide¬ 
spread  iodization  of  table  salt— have  effected  a  needed  improvement  in  the 
nutrition  of  many  persons,  including  children.  There  is  no  way  of  measur¬ 
ing  their  total  benefits  to  the  country  as  a  whole.  It  should  not  be  inferred 
however,  that  such  measures  are  alone  sufficient.  Applying  all  of  the  meas¬ 
ures  still  does  not  insure  an  adequate  diet.  They  are  only  a  basic  first  step 
a  good  foundation  on  which  to  build.  There  is  still  need  for  a  broad  and 
extensive  program  of  nutrition  education  that  will  prepare  people  to  apply 

,  principles  of  good  nutrition  toward  the  attainment  of  a  higher  level 
of  nutritional  status. 
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IMPROVING  THE  NUTRITION  OF  CHILDREN 
THROUGH  GROUP  FEEDING 

C  hildren  acquire  a  taste  tor  the  foods  to  which  they  are  accustomed.  This 
is  true  whether  the  diet  is  good  or  poor.  It  is  worth  while,  therefore,  to  help 
children  know  and  enjoy  those  foods  which  meet  their  nutritional  needs. 
There  is  no  better  way  to  accomplish  this  than  to  provide  them  day  after 
day  with  well-prepared,  good-tasting  meals  which  meet  these  needs.  By  so 
doing,  children  are  not  only  benefitted  nutritionally,  but  they  are  also 
subjected  to  a  subtle  but  effective  and  lasting  type  of  nutrition  education. 

Increasingly,  children  eat  some  of  their  meals  outside  the  home.  It  thus 
becomes  the  responsibility  of  many  different  individuals  and  groups  to  see 
that  these  meals  are  adequate  in  kind  and  amount  of  food.  The  various 
agencies  which  serve  food  to  children  and  the  special  problems  which  con¬ 
front  them  are  considered  below  in  relation  to  the  ultimate  objective  of 
building  good  food  habits. 

GROUP  DAY  CARE  CENTERS 

Many  children  between  the  ages  of  two  and  five  years  spend  all  or  part 
of  their  day  in  group  day  care  centers.  They  are  variously  called  nursery 
schools,  day  nurseries,  child  care  centers,  or  day  care  centers.  Most  of  these 
centers  serve  the  noon  meal  to  the  children,  many  of  them  provide  mid¬ 
morning  and  midafternoon  lunches,  and  a  few  serve  breakfast  and/or 
supper.  Obviously  such  centers  have  a  profound  influence  on  the  food 
habits  of  the  children  who  attend  them,  at  a  very  impressionable  age. 
And  the  number  of  children  reached  in  this  manner  is  surprisingly  large 
and  growing. 

The  nursery  school  movement  in  this  country  started  in  earnest  with  the 
establishment  in  1922  of  a  nursery  school  at  the  Merrill-Palmer  School  in 
Detroit.  Nursery  schools  sprang  up  rapidly  from  then  on.  Departments  of 
home  economics  in  universities  and  colleges  followed  Merrill-Palmer’s  lead 
in  using  them  as  laboratories  for  student  training.  Institutes  and  depart¬ 
ments  of  child  welfare  recognized  their  value  for  research  in  child  devel¬ 
opment.  By  1930,  there  was  a  probable  total  of  500  nursery  schools. 

In  the  early  1930’s  the  Federal  Emergency  Relief  Administration  estab¬ 
lished  emergency  nursery  schools.  In  the  spring  of  1934,  there  were  2,500 
of  these  schools,  with  about  fifty  thousand  children  enrolled.  Although 
these  group  care  centers  did  not  qualify  in  all  respects  as  nursery  schools 
and  certainly  their  existence  was  temporary,  they  did  give  a  large  measure 
of  nursery  school  service.  It  seems  certain,  too,  that  the  end  result  was  a 
stimulus  to  the  movement  to  establish  permanent  group  care  centers  of 
various  types  for  preschool  children. 
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At  the  present  time,  day  care  centers  must  be  licensed  by  state  depart¬ 
ments  of  public  health,  in  most  states.  In  some  states  the  various  official 
agencies  in  education,  mental  health,  welfare,  and  public  health  have 
united  to  develop  standards  for  day  care  centers.  Representative  of  such 
standards  are  those  issued  by  such  a  group  of  agencies  in  Massachusetts. 
These  recommended  minimum  standards  include  specifications  for  con¬ 
tent  of  meals,  spacing  of  meals  and  snacks,  content  of  snacks,  and  the 
number  of  meals  to  be  served,  dependent  on  the  number  of  hours  the 
child  spends  at  the  center  during  the  day. 

Group  care  centers  do  far  more  than  feed  the  children.  They  attempt, 
within  the  limits  of  their  particular  purpose  and  means,  to  furnish  an  en¬ 
vironment  suited  for  all-round  development  of  the  children  who  attend. 
The  health  facilities  include  medical  examinations  of  the  children  on  or 
before  entrance,  return  visits  of  the  physician  at  frequent  intervals  to  re¬ 
examine  children,  as  needed,  to  consult  and  advise  on  health  problems,  and 
to  carry  out  other  preventive  health  measures.  Daily  inspection  of  chil¬ 
dren  is  part  of  the  routine  to  detect  incipient  illness  and  to  safeguard 
against  spread  of  infection.  Regular  weighing  and  measuring  of  children 
is  usually  part  of  the  procedure. 

Equally  important  to  the  health  and  nutrition  of  the  children  is  the  rou¬ 
tine  of  wholesome  daily  living  which  the  nursery  school  provides.  The  child 
spends  a  healthful  day  playing  outdoors,  “working,’’  resting,  sleeping,  and 
eating  under  suitable  guidance.  The  atmosphere  is  one  of  happy  companion¬ 
ship  among  children  of  similar  ages,  a  setting  which  offers  opportunity  for 
physical  and  emotional  growth  and  development. 

The  noon  lunch. — The  most  conspicuous  nutrition  measure  of  the  day 
care  center  is  the  noon  lunch,  but  the  entire  routine  contributes  to  the  suc¬ 
cess  or  failure  of  the  meal.  Rested,  happy  children  who  play  outdoors 
usually  ready  to  eat  a  hearty  meal.  The  same  general  principles  for  feed 
ing  children  at  home,  as  are  discussed  in  chapter  vii,  apply  to  group  feed 
ing,  namely:  tasty,  attractive,  nutritionally  adequate  meals  served  in  a 
calm  environment;  with  the  children  comfortably  seated,  and  using  suit¬ 
able  dishes  and  eating  utensils;  and  with  the  food  offered  in  the  expectation 
t  at  it  will  be  eaten  and  enjoyed.  (For  detailed  suggestions  on  how  to  plan 
and  serve  meals  to  young  children  in  group  care  centers  see  the  Refer¬ 
ences  at  the  close  of  this  chapter.) 

Many  children  adapt  to  the  routine  of  the  noon  lunch  at  once.  If  they 
have  established  good  food  habits  elsewhere,  they  eat  what  is  served  them 
with  enjoyment  at  the  center.  Usually  there  are  a  few  in  a  new  group  who 
CC  strange  because  this  is  the  first  time  they  have  eaten  away  from  home 
hose  who  are  basically  well  adjusted  become  accustomed  to  the  situa' 


are 
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tion  and  are  eating  normally  within  a  few  clays  if  allowed  to  proceed  at 
their  own  pace.  But  those  who  come  as  “problem  eaters”  often  take  longer. 
Usually  these  children  have  strong  antipathies  toward  certain  foods.  These 
aversions  have  been  built  up,  in  many  cases,  by  overzealous  mothers  who 
have  urged  the  foods  too  strongly.  Sometimes  just  the  effect  of  eating 
together  with  other  children  turns  the  tide  and  the  antipathies  are  for¬ 
gotten  in  the  desire  to  do  what  all  the  others  are  doing. 


Courtesy  of  Skokie  Nursery  School,  Winnetka,  III. 


Fig.  10.— Nursery  school  children  helping  with  the  noon  lunch.  Interest  in  food  is  sharpened 
and  often  food  habits  improved  when  children  are  given  such  opportunities. 

Participation  in  preparing  or  serving  the  meal  often  helps  to  create  in¬ 
terest  in  food  and  eating,  especially  with  older  preschool  children  (Fig. 
10).  Going  to  market  to  purchase  the  vegetables,  helping  to  shell  the  peas 
and  scrub  the  carrots,  setting  the  table  or  merely  being  in  the  kitchen 
watching  the  preparation,  builds  up  an  attitude  of  pleasant  expectancy 
toward  the  meal.  For  some  children,  even  carrying  their  own  travs  from 
the  serving  counter  to  the  tables  and  returning  the  dishes  stimulates  a 
new  interest  in  their  own  lunches. 

Certain  procedures  are  basic  in  feeding  any  group  of  small  children.  All 
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initial  servings  of  foods  should  be  small  with  the  understanding  that  sec¬ 
ond  helpings  are  available  if  wanted.  The  very  fact  that  the  task  of  eating 
the  food  on  his  plate  looks  easy  encourages  a  child  to  eat.  Portions  of  new 
and  less  popular  foods  should  be  particularly  sparing.  And  not  all  children 
should  be  expected  to  eat  the  same  amount  of  each  food.  Foods  should  be 
prepared  so  they  are  not  too  difficult  for  young  children  to  manage.  They 
usually  eat  less  of  foods  which  are  stringy  or  otherwise  hard  for  them  to 
put  on  a  fork  or  spoon  or  are  difficult  to  eat  out  of  hand. 

The  early  experiments  of  Dr.  Clara  Davis  with  self-selection  of  diets  by 
infants  and  children,  which  are  described  in  chapter  v,  suggested  that  more 
freedom  of  choice  in  foods  helped  in  large  measure  to  develop  normal  hab¬ 
its  of  eating  and  to  correct  undesirable  ones  already  formed.  Roberts 
tested  a  modification  of  this  method  with  nursery-school  children  with 
reasonable  success.  It  was  obvious,  therefore,  that,  given  a  proper  selec¬ 
tion  of  foods  for  the  trays,  children  could  be  well  nourished  by  this  means. 

Since  that  time  great  strides  have  been  made  in  the  study  and  applica¬ 
tion  of  methods  to  develop  and  maintain  good  food  habits  in  nursery- 
school  children.  According  to  Wagner,  at  the  present  time: 

The  basic  principle  underlying  feeding  procedures  in  the  nursery  school  of  the 
Wrrill-Palmer  School  is  to  introduce  as  wide  a  variety  of  foods  as  possible  in  a  relaxed, 
casual  atmosphere.  The  procedure  is  oriented  around  what  seem  to  be  the  focal  points 
of  adult-child  interaction  in  the  feeding  situation,  both  at  home  and  at  school  These 
are:  (a)  limited  self-selection  of  diet;  (b)  self-help;  (c)  elimination  of  the  moral  values 

usually  attributed  to  acceptance  or  rejection  of  certain  foods;  and  (d)  introduction 
of  new  foods.  .  .  . 


The  process  ot  self-selection  allows  a  child  to  select  the  amount  and  kinds  of  foods 

he  wishes,  but  the  adult  still  influences  the  situation  in  that  he  controls  the  varietv  of 
foods  presented.  J 

The  ehnunatton  of  “moraI  values"  is  exemplified,  in  procedures  at  the 
Mernll  Palmer  School,  by  its  method  of  handling  dessert  at  the  noon 
lunch.  Wagner  continues: 

At  present  we  place  the  entire  meal,  including  dessert,  on  the  table  in  small  un¬ 
covered  casserole  dtshes.  Each  child  takes  as  little  or  as  much  of  the  food  as  lTw4hes 
h  comment  from  the  teacher  as  to  his  acceptance  or  rejection  of  the  food. 

We  removed  all  restrictions  on  the  number  of  desserts  but  wp  i-p>  f u  , 

a  preparation  of  egg  and  milk  or  fruit.  ’  CP  ‘h<im  a‘wa5rs 

Many  reasons  are  given  for  children’s  failure  to  eat  hungrily  Too  little 
7  °Ut  0f  tT’  *  di*  too  high  in  fat  or  sweets,  too  low  i  vitamin  o 
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hungry  child  behaves  like  a  nonhungry  one  a  day  or  two  preceding  the 
onset  of  a  cold  or  acute  illness  suggests  that  in  all  no-appetite  cases  a 
physical  cause  should  be  sought. 

Between-meal  lunches. — There  is  no  set  pattern  for  the  between-meal 
feeding  of  young  children.  In  day  care  centers  it  depends  largely  on  the 
spacing  of  the  regular  meals.  If  a  child  has  an  early  breakfast  at  home  he 
will  undoubtedly  need  food  before  the  noon  lunch  is  served.  This  may  take 
the  form  of  a  supplementary  breakfast  on  arrival  at  the  center  or  it  may 
be  fruit  juice  or  a  small  piece  of  fruit  at  midmorning.  Hit-and-miss  munch¬ 
ing  is  to  be  discouraged.  The  food  should  be  served  at  the  same  time 
daily,  always  sufficiently  early,  and  of  such  character  that  it  will  not  inter¬ 
fere  with  the  appetite  for  the  noon  meal.  The  midafternoon  lunch  is  often 
served  immediately  after  the  nap.  It  may  be  somewhat  more  substantial 
than  the  midmorning  lunch  because  of  the  relatively  long  period  before 
supper.  Milk  and  graham  cracker  is  typical  of  the  lunch  usually  suggested. 
A  concentrated  source  of  vitamin  D  is  administered  daily  in  some  day 
care  centers. 

Carry  over  to  the  home. — If  the  nutritional  benefits  and  influences  of 
group  feeding  are  to  last  they  must  carry  over  to  the  home.  This  is  largely 
determined  by  the  extent  to  which  parents  accept  the  center’s  program 
and  help  put  it  into  effect  at  home.  Properly  handled,  the  center  becomes 
a  potent  educational  force  for  parents.  It  is  probable  that  all  day  care  cen¬ 
ters  effect  some  measure  of  parent  education.  In  the  usual  situation,  where 
parents  bring  and  call  for  their  children,  they  cannot  fail  to  absorb  some¬ 
thing  of  the  spirit  of  the  center  and  to  learn  something  of  its  techniques 
both  through  their  casual  observations  from  day  to  day  and  through  the 
incidental  conversations  they  naturally  have  with  the  stalf.  In  cases  where 
guided  observation  or  participation  in  the  work  of  the  center  is  part  of 
the  parents’  obligation,  such  informal  opportunities  for  understanding 
are  correspondingly  increased.  In  well-staffed  nursery  schools  more  specific 
forms  of  parent  orientation  are  often  provided.  This  may  be  etlected 
through  regular  or  occasional  lectures  by  the  staff  or  outside  speakers, 
through  round-table  or  individual  conferences  on  special  problems  of  the 
group  concerned,  or  through  organized  groups  which  undertake  a  more 
systematic  study  of  child  and  parent  problems. 

THE  SCHOOL  LUNCH 

In  a  sense  the  school  lunch  exerts  the  same  influence  over  the  school- 
age  child’s  food  practices  as  do  meals  at  the  day  care  center  alfect  those 
of  the  preschool  child.  Practices  adopted  in  the  school  lunchroom  may 
well  influence  his  entire  eating  pattern.  If  the  lunch  experience  is  en- 


Basic  Methods  of  Improving  the  Nulrilure  of  Children  297 

lovable  and  the  food  is  satisfying,  and  if  at  the  same  time  the  meal  is 
nutritionally  adequate,  the  child  has  received,  indirectly,  a  practical  sort 
of  nutrition  education.  If,  in  addition,  the  lunch  is  employed  as  a  phase  of 
the  school  nutrition  program  to  teach  food  values  and  meal  selection,  the 
lunch  becomes  also  a  direct  force  for  good  nutrition  (chap.  xiv).  1  he  grow¬ 
ing  influence  of  the  school  lunch  as  a  nutrition  measure  in  this  country  is 
suggested  by  recent  statistics  on  the  spread  of  the  lunch  movement  and 
the  strikingly  better  meals  eaten  by  the  children.  I  his  improvement  is 
shown  graphically  in  Chart  2,  page  9. 


HOMES  FOR  CHILDREN 

Children  who  cannot  be  cared  for  in  their  own  homes  are  reared  in  foster 
homes  and  institutions  of  various  types.  It  is  estimated  that  upwards  oi 
one-quarter  million  children  in  the  United  States  are  residents  in  institu¬ 
tions.  This  number  includes  children  of  all  ages  who  are  dependent,  physi¬ 
cally  or  mentally  handicapped,  ill,  or  are  there  for  correctional  purposes. 
Obviously  the  nutritional  well-being  of  these  children  and  their  food-habit 
patterns  are  greatly  influenced  by  the  quality  of  the  meals  served  them 
and  the  atmosphere  in  which  they  are  eaten  three  times  a  day.  For  many 
children,  these  patterns  are  firmly  fixed  during  the  period  spent  in  an  insti¬ 
tution.  There  has  been  much  room  for  improvement  in  the  kinds  and 
amounts  of  food  provided  and  the  circumstances  under  which  it  has  been 
served.  But  there  are  some  signs  of  progress.  In  cases  where  the  nutritional 
quality  of  institutional  meals  for  children  has  been  improved,  the  follow¬ 
ing  two  factors  have  frequently  been  responsible:  (1)  the  use  of  the  pro¬ 
fessional  services  of  dietitians;  and  (2)  the  requirement  of  food  service  in¬ 
spection  and  menu  approval  as  contingent  on  obtaining  a  license  to 
operate. 

\\  elfare  agencies  are  tending  more  and  more  to  place  dependent  chil¬ 
dren  in  family  homes  where  they  may  have  the  feeling  of  security  impor¬ 
tant  to  their  development.  Here  it  is  possible  to  simulate  the  atmosphere 
and  relationships  of  a  child’s  own  home.  Such  foster  homes  are  licensed 
and  therefore  must  meet  certain  standards  of  safety  and  sanitation.  In  a 
few  states,  they  must  also  meet  specific  requirements  for  amounts  and 
kinds  of  food  served  the  children.  In  some  localities,  nutritionists,  working 
through  the  licensing  agency,  meet  with  groups  of  foster  mothers  to  help 
them  plan  nutritionally  adequate  and  satisfying  meals  for  children. 

Standards  for  agencies  and  institutions  providing  foster  care. — With  in¬ 
creasing  numbers  of  children  in  foster  care,  and  greater  knowledge  of  the 
elements  of  child  development,  attention  is  being  focused  on  the  manage¬ 
ment  of  homes  for  children.  The  nutritional  status  of  the  children  and  the 


N utrition  Work  with  Children 

Cl,^MiHfrhe;iletr^are  am°ng  "le  faC‘°rS  Under  “"^deration. 

e  .  lid-ten  tury  White  House  Conference  on  Children  and  Youth  in 
950  recommended  that  appropriate  public  bodies  set  minimum  standards 
or  agencies  and  institutions  providing  foster  care  for  children  and  provide 
for  the  authorization  or  licensing  and  supervision  to  maintain  these  stand¬ 
ards  V  anous  state  groups  have  taken  the  necessary  action  and  some  head¬ 
way  has  been  made  in  requiring  homes  to  meet  minimum  standards. 

1  he  community  nutrition  section  of  the  American  Dietetic  Association 
has  recently  completed  a  survey  to  determine  the  current  status  with  re¬ 
spect  to  the  establishment  and  application  of  nutritional  standards  by 
state  agencies.  A  review  of  the  data  collected  indicates  that:  (1)  standard¬ 
setting  in  most  instances  is  the  responsibility  of  state  departments  of  wel¬ 
fare,  (2)  a  number  of  states  do  not  have  standards  in  written  form,  and 
in  many  instances  existing  standards  appear  to  be  inadequate;  (3)  a  ma¬ 
jority  ot  the  standards-setting  agencies  which  do  not  employ  a  nutritionist 
ha\  e  a\  ailed  themselves  of  the  services  of  dietitians  or  nutritionists  from 
other  state  or  local  agencies. 

I  he  use  of  the  professional  services  of  dietitians  in  children’s  institutions 
has  undoubtedly  been  spurred  somewhat  by  licensing  regulations  and  by 
the  realization  on  the  part  of  some  superintendents  of  institutions  that  a 
person  trained  in  food  management  can  provide  better  meals  and  often  at 
no  greater  cost  than  can  the  untrained  person.  Some  institutions  have 
added  dietitians  to  their  staffs,  others  have  arranged  for  regular  consulta¬ 
tion  services  of  a  dietitian  on  a  part-time  basis.  Many  depend  for  assist¬ 
ance  on  the  consulting  dietitian  or  nutritionist  of  the  official  state  or  local 
agency  charged  with  the  responsibility  of  inspecting  the  food  service. 

The  Committee  on  Institutional  Feeding  of  the  National  Research 
Council  has  centered  attention  on  the  problem  of  providing  dietary  serv¬ 
ice  to  small  institutions  unable  to  add  a  dietitian  to  the  staff.  It  has  urged 
the  use  of  dietary  services  on  a  part-time  basis,  as  suggested  above.  Such 
services  might  be  available  from  a  qualified  dietitian  residing  in  the  area, 
but  not  professionally  employed,  or  the  services  of  a  full-time  dietitian 
might  be  shared  with  several  other  small  institutions.  Experience  has 
shown  that  any  type  of  dietary  consultation  usually  paves  the  way  for 
other  nutrition  services  and  often  leads  eventually  to  the  placement  of  a 
qualified  staff  dietitian. 

Despite  some  evidence  of  improvement  in  the  food  service  ot  children  s 
institutions,  dietary  studies  still  show  that  child  residents  in  the  main  con¬ 
tinue  to  receive  nutritionally  inferior  meals  (chap.  vi).  Experience  proves 
that  a  dietary  survey  which  singles  out  the  gross  inadequacies  is  olten  suf- 
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ficient  to  convince  the  institution  authorities  that  changes  are  needed.  As 
examples,  studies  of  Roberts  at  the  Glenwood  Manual  Training  School  in 
Illinois  and  of  Macy  at  the  Methodist  Village  in  Michigan  demonstrated 
to  the  respective  institutions  the  existing  dietary  faults  and  the  methods  of 
correcting  them.  When  improved  diets  were  introduced  following  the  ad¬ 
vice  of  qualified  dietitians,  there  was  excellent  acceptance  of  the  food  by 
the  children,  higher  nutrient  intake,  and  evidence  of  better  nutritional 
status. 

In  children’s  institutions  of  the  better  type,  conditions  are  created 
which  encourage  the  formation  of  good  eating  habits.  I  hey  include  the 
serving  of  meals  in  individual  cottages,  when  the  institution  operates  on 
the  cottage  plan,  and  the  “family”  spirit  is  encouraged.  This  offers  the 
children  an  opportunity  to  set  the  tables  and  serve  the  meals,  activities 
which  tend  to  focus  attention  on  the  importance  of  food  and  to  give  the 
children  a  feeling  of  responsibility  for  the  success  of  the  meals.  A  further 
stimulus  to  appetite  and  enjoyment  of  food  is  often  injected  into  the  cot¬ 
tage  plan  by  bringing  all  children  together  in  a  large  dining  room  at  suit¬ 
able  intervals.  In  the  large  groups,  older  children  are  often  seated  with 
younger  children  to  help  them  with  their  food,  a  practice  which  proves 
helpful  to  both  younger  and  older  children. 

HOSPITALS  AND  CONVALESCENT  HOMES 

C  hildren  are  often  forced  to  take  up  temporary  residence  in  hospitals  or 
nursing  homes.  The  extent  to  which  good  food  habits  are  preserved 
through  those  periods  or  that  poor  food  habits  are  improved  depends  on 
the  possibilities  for  creating  a  hospital  environment  which  favors  good 
food  habits. 

(  hild  patients  in  a  hospital  create  special  problems  in  that  they  are 
(1)  ill  children,  suffering  from  different  types  of  maladies;  (2)  they  are 
living  temporarily  away  from  home  in  a  strange  environment;  and 
(3)  they  are  varied  in  age,  a  fact  which  limits  group  activity. 

Self -selection  of  meals.— Davis  demonstrated  in  1933  that  hospitalized 
children  could  be  presented  with  a  variety  of  foods  on  a  cart  and  allowed 
to  choose  their  own  meals.  The  foods  were  unrefined,  single  foods  and  the 
assortment  contained  no  sweets.  Davis  had  shown  in  several  previous  ex¬ 
periments  on  well  children  that  if  a  sufficient  assortment  of  foods  contain¬ 
ing  the  various  needed  nutrients  were  offered,  children  would  tend  to  eat 

£££*?*  f0r  them'  In  the  hoSpital  test-  the  results  were  equally 

Davis  observed  that  children  were  not  concerned  with  whether  their 


UU  Nutrition  Work  with  Children 

food  was  hot  or  cold,  a  factor  of  great  importance  in  the  practical  aspects 
of  the  plan.  1*  urthermore,  she  noted  that,  in  the  hospital  as  elsewhere,  chil¬ 
dren  preferred  the  plain  foods  served  as  nearly  as  possible  in  their  natural 
state.  When  children  were  fed  under  the  conditions  set  up  by  Dr.  Davis 
there  was  less  food  wasted,  better  appetite,  and  a  happier  meal  time  than 
with  the  usual  tray  service.  Application  of  these  findings  has  been  gradual. 
During  the  past  few  years  important  steps  have  been  taken  in  some  hospi¬ 
tals  and  convalescent  homes  to  establish  food  service  for  children  designed 
to  influence  favorably,  attitudes  and  eating  habits  of  child  patients. 

Hospital  feeding  practices.—  The  American  Dietetic  Association  has  been 
concerned  for  some  time  that  modern  concepts  of  child  feeding  be  applied 
to  hospital  feeding.  1  he  association  through  its  Diet  Therapy  Section, 
initiated  a  project,  in  1947,  titled  “Evaluation  of  Child  Feeding  Practices 
in  the  Hospital."  A  questionnaire  directed  largely  to  children’s  hospitals 
and  convalescent  homes  and  to  hospitals  with  a  large  pediatric  service 
sought  to  discover  current  feeding  practices.  The  replies  indicated  that  the 
traditional  tray  service  was  still  the  usual  method  of  serving;  that  in  some 
cases  the  children  ate  together  at  tables  after  their  plate  or  tray  had  been 
served ;  in  a  few  cases,  a  group  plan  of  feeding,  including  some  self-selection 
of  foods,  was  used. 

The  most  recent  data  on  current  practice  has  come  from  a  continuation 
of  the  Diet  Therapy  Section  Project.  A  questionnaire  was  sent,  in  1951 ,  to 
hospitals  with  pediatric  units,  to  evaluate  the  use  of  group  feeding  for  the 
ambulatory  child.  Forty  hospitals  actually  using  group  feeding  returned 
completed  questionnaires.  In  most  of  these  hospitals,  group  feeding  was 
used  for  one  meal  only— usually  at  noon.  Food  was  presented  to  the  chil¬ 
dren  on  complete  self-selection,  partial  self-selection  and  on  nonself-selec- 
tion  bases.  When  children  were  permitted  complete  self-selection ,  either  the 
food  was  brought  to  the  ward  in  a  conveyor  and  the  children  allowed  to 
choose  what  they  wanted,  or  the  food  was  served  in  bowls,  family  style, 
at  tables.  Partial  self -selection  consisted  of  bringing  served  plates  to  the 
tables  and  allowing  the  children  to  choose  bread  and  butter,  salad,  and 
extra  milk.  When  the  nonself-selection  system  was  used,  trays  or  plates 
were  served  and  taken  to  the  tables.  Children  were  allowed  second  serv¬ 
ings  if  they  requested  them.  I  hese  were  obtained  lrom  the  serving  kitchen. 

In  about  one-half  the  hospitals  children  participated  in  the  food  service 
by  carrying  trays,  by  serving  food,  by  older  children  feeding  younger  chil¬ 
dren,  and  by  helping  to  clean  up.  Three  out  of  four  hospitals  had  no  rules 
which  dealt  with  such  matters  as  clean  plates  or  remaining  at  the  table 
until  all  children  were  finished  eating.  Almost  no  formal  nutrition  educa- 
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tion  was  attempted  although  most  replies  indicated  that  informal  discus¬ 
sions  of  food  were  sometimes  held  and  that  acquainting  children  with  un¬ 
familiar  foods  and  associating  poor  eaters  with  good  eaters  promoted 

better  food  habits. 

The  questionnaire  showed  further  that  children  were  usually  fed  in 
groups  on  a  sun  porch,  in  a  playroom,  or  in  the  wards  (big.  11).  I  he  age 


Fig.  11. -Hospitalized  children  eating  lunch  together.  The  number  of  hospitals  feeding 
ambulatory  patients  in  groups  is  on  the  increase.  In  some  hospitals  children  make  partial  or 
complete  selection  of  their  meals. 


range  was  from  three  to  thirteen  years.  The  total  number  to  participate 
in  one  playroom  or  ward  varied  from  four  to  thirty  children.  One  adult 
usually  supervised  from  four  to  six  children.  In  most  of  the  hospitals  sur¬ 
veyed,  a  graduate  nurse  supervised  the  group  feeding  with  the  help  of  stu¬ 
dent  nurses  and  other  personnel.  The  food  was  usually  served  by  a  dietarv 
employee  or  the  nurses.  '  * 

Following  is  a  brief  description  of  the  group  plan  in  action  at  Johns 
Hopkins  Hospital :  Ambulatory  child  patients  are  served  “family  style” 
m  a  playroom.  The  beds  of  those  children  who  must  stay  in  bed  are  pushed 
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into  the  playroom  and  these  children  are  served  there  also.  The  food  is 
brought  from  the  kitchen  in  serving  bowls,  placed  on  the  tables,  and 
served  by  one  of  the  children.  The  play-school  staff  and  student  nurses 
supply  the  supervision.  The  variety  of  foods  is  limited  on  a  single  menu 
but  the  size  of  serving  is  determined  by  the  preference  expressed  by  the 
child  and  by  previous  observation  of  his  appetite.  He  is  encouraged  to  try 
everything  but  is  never  forced  or  bribed  to  eat  anything  he  does  not  want. 
In  a  case  where  a  child  consistently  rejects  one  type  of  food,  he  is  given  as 
much  as  he  wants  of  other  wholesome  foods  he  prefers.  Desserts  are  served 
at  the  end  of  the  meal  but  are  given  regardless  of  what  the  child  has  eaten 
and  are  not  used  as  a  reward.  New  or  unfamiliar  foods  are  introduced  in 
very  small  servings,  in  a  form  apt  to  be  liked  by  the  children,  and  with  a 
matter-of-fact  attitude  on  the  part  of  the  adults.  The  children  almost  al¬ 
ways  prefer  to  eat  in  the  playroom  and  eating  habits  and  independence  in 
self-feeding  improve  under  the  stimulus  of  group  eating. 

New  developments. — Hospital  authorities  in  some  areas  have  under¬ 
taken  changes  in  child  feeding  procedures  as  a  result  of  the  work  of  state 
and  local  committees  of  the  Mid-Century  White  House  Conference.  In 
Ohio,  for  example,  a  subcommittee  on  hospital  services  of  the  Ohio  Com¬ 
mission  on  Children  and  Youth  passed  recommendations  upon  which  a 
project  blueprint  was  made.  The  objective  of  this  blueprint  was  stated  to 
be:  “Implementation  of  hospital  and  out-patient  care  for  children  which 
gives  consideration  to  their  emotional  as  well  as  their  physical  needs.” 
Two  actions  were  recommended  as  being  essential  to  the  achievement  of 
this  objective:  (a)  “applying  the  principles  of  development  to  medical  and 
nursing  care  of  the  individual  child  and  ( b )  providing  and  serving  food 
which  will  support  growth  and  development  psychologically  as  well  as 
physiologically.”  As  a  basis  for  planning  for  the  improvement  of  feeding 
practices  the  subcommittee  made  a  survey  of  current  methods  used  in 
Ohio  hospitals.  The  replies  will  not  be  considered  here  in  detail,  but  the 
Ylvisaker  report  listed  in  the  References  is  worthy  of  study.  I  he  field  for 
improvement  is  indicated  by  the  fact  that  of  forty-nine  hospitals  answer¬ 
ing,  twenty-five  offered  the  children  no  choice  as  to  what  they  ate,  twenty 
allowed  partial  self-selection  and  four  offered  complete  self-selection.  With 
respect  to  type  of  feeding,  of  seventy-three  hospitals  answering,  forty 
three  served  the  children  in  bed,  twenty-five  provided  tables  and  chairs 

and  five  featured  family-style  service. 

Carry  over  to  the  home— A  close  working  relationship  between  the  hos¬ 
pital  or  nursing  home  and  the  parents  is  essential  if  there  are  to  be  lasting 
benefits  from  the  child’s  food  experience  during  his  illness.  It  begins  with 
the  hospital  obtaining  from  parents  a  picture  ol  the  child  s  food  habits 
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when  he  is  brought  in  as  a  patient.  This  information  helps  the  hospital  to 
establish  rapport  with  the  child  promptly  and  gives  parents  a  feeling  of 
confidence  in  the  ability  of  the  hospital  to  care  for  their  child’s  needs. 
During  hospitalization  the  parents  should  be  kept  in  touch  with  develop¬ 
ments  and,  on  discharge  of  the  child,  should  be  ready  to  take  over  and 
continue  the  beneficial  practices.  When,  for  example,  the  child  has  learned 
to  eat  certain  new  foods,  to  enjoy  foods  prepared  in  certain  wa\s,  or  to 
eat  with  better  appetite  as  a  result  of  feeding  himself,  the  parent  must  be 
so  informed  if  the  gains  made  are  to  become  permanent. 


SOCIAL  ADJUSTMENT  SCHOOLS 

Social  adjustment  schools,  operated  by  boards  of  education  in  most 
large  cities,  are  of  two  general  types:  (1)  day  schools  and  (2)  institutional 
schools.  Their  chief  purpose  is  to  help  children  who  are  emotionally  dis¬ 
turbed  to  become  socially  adjusted.  The  majority  of  these  children  are  sent 
to  such  schools  for  truancy  and  misbehavior.  Day  schools  of  this  character 
are  usually  operated  much  as  any  other  public  school,  but  with  emphasis 
placed  on  the  behavior  problems  of  individual  children.  Specially  trained 
teachers,  psychologists,  social  case  workers,  and  other  specialists,  are  as¬ 
signed  to  the  staff.  The  school  usually  draw’s  pupils  from  other  schools 
over  a  part  or  all  of  the  city.  All  middle-  and  upper-school  grades  are  rep¬ 
resented.  As  children  show  satisfactory  improvement,  they  are  transferred 
to  their  own  or  other  suitable  schools.  Their  attendance  at  the  school  may 
be  for  a  few  weeks  or  for  a  year  or  more.  In  social  adjustment  schools  of 
the  institutional  type,  children  are  housed  together  at  the  school  for  a  long 
or  a  short  period.  Such  schools  may  be  established  especially  for  the  pur¬ 
pose  of  giving  children  more  complete  and  intensive  assistance  than  is 
possible  in  a  day  school.  In  other  cases,  schools  are  held  in  connection 
with  institutions  for  correction  and  detention.  In  all  social  adjustment 
schools,  improved  nutrition  can,  and  in  many  cases  does,  play  a  signifi¬ 
cant  role  in  the  rehabilitation  process.  The  part  it  plays  depends  upon  such 
factors  as  the  length  of  time  the  child  attends  the  school,  the  proportion 
of  his  total  meals  eaten  at  the  school,  the  extent  to  which  his  problems  are 
associated  with  food,  and  the  approach  made  in  adjusting  his  problems. 

Day  schools  —  In  day  schools  for  social  adjustment,  boards  of  education 
usually  provide,  without  charge,  a  hot  noon  lunch  at  the  school  and,  in 
cases  of  established  need,  breakfast  and  between-meal  foods  as  well  Fre¬ 
quently  the  food  service  is  directed  by  a  lunchroom  manager,  serving 
under  the  director  of  lunchrooms  for  the  city  schools.  In  manV  cases  the 
unch  served  is  the  “A”  type  as  specified  under  the  National  School  Lunch 

rogram.  So  far  as  the  writer  has  been  able  to  discover,  no  studies  have 


304 


Nutrition  Work  with  Children 


been  conducted  to  determine  the  effect  of  school  feeding  in  helping  chil¬ 
dren  to  become  socially  adjusted.  However,  practical  evidence  is  abundant 
in  the  convictions  of  principals  and  staff  members  who  have  been  associ¬ 
ated  with  such  work  for  many  years.  The  statement  of  one  principal  is 
characteristic  of  others:  “You  won’t  get  far  with  social  adjustment  if  chil¬ 
dren  are  hungry.”  So  convinced  was  he  of  the  importance  of  a  full  hot 
meal  at  noon  that  he  financed  from  private  funds  such  a  lunch  for  each 
child  long  before  the  board  of  education  was  convinced  of  the  need.  Gain 
in  weight  and  improvement  in  appearance  of  the  children  usually  follow 
enrollment  in  this  school.  In  the  main,  those  children  who  make  most 
marked  physical  progress  give  the  best  evidence  of  emotional  adjustment. 
Physical  improvement,  the  principal  believes,  is  the  result  of  the  child’s 
changed  environment,  often  brought  about  by  an  adjustment  in  home 
conditions,  needed  medical  and  dental  care,  a  happier  outlook,  and  the 


better  diet— all  related  to  each  other  and  each  contributing  to  the  total 
improvement  of  the  child. 

I  he  noon  meal  in  such  schools  is  usually  a  plate  lunch,  but  served  cafe¬ 
teria  style.  Little  if  any  choice  of  food  is  permitted.  Appetites  are  excellent 
in  the  main  but,  hungry  as  the  children  are,  they  will  not  eat  the  foods 
they  do  not  like  or  ones  to  which  they  are  not  accustomed.  Refusals  of  cer¬ 
tain  foods  are  often  traceable  to  racial  customs.  There  is  need  in  such 
lunchrooms  to  teach  children  to  like  foods  new  to  them — particularly  the 
ones  which  are  most  important  in  making  their  diets  adequate.  Ways  in 
which  this  can  be  done  are  considered  in  chapter  xiv.  Most  of  the  ways, 
notably  those  in  which  children  help  plan  menus,  are  not  only  a  means  of 
increasing  acceptance  of  the  food  and  saving  waste,  but  are  the  types  of 
procedures  recommended  to  help  children  learn  to  work  with  others,  as  a 
phase  of  their  rehabilitation  process. 

The  children  usually  eat  lunch  in  shifts  and  each  group  is  supervised  by 
one  or  more  staff  members.  Children  help  in  the  lunchroom  with  such  tasks 


as  scraping  plates  and  stacking  trays.  The  staff  usually  has  its  lunch  in  its 
own  dining  room,  often  from  a  different  menu.  If  the  lunch  is  to  have  its 
full  influence  as  a  socializing  factor,  there  should  be  more  opportunity  for 
the  children  to  associate  with  their  teachers  in  a  social  atmosphere  over  the 
lunch  table.  Many  of  the  children  in  such  schools  come  from  homes  where 
the  family  rarely,  if  ever,  eats  as  a  group.  Such  a  routine  experience  in  the 
school  lunchroom,  with  teachers  in  the  role  of  associates  instead  of  dis¬ 
ciplinarians,  would  give  the  lunch  special  significance  in  adjusting  emo¬ 


tional  problems. 

Little,  if  any,  formal  nutrition  education  work  is  done  in  social  adjust¬ 
ment  schools.  That  subject  is  outside  the  scope  of  this  chapter.  However, 
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it  should  be  pointed  out  that  such  a  program  would  go  far  in  helping  to 
strengthen  the  favorable  effect  of  the  school  lunch.  In  some  such  schools 
cooking  is  taught  girls  chiefly  as  a  manual  art.  Vital  experiences  with  foods, 
such  as  are  suggested  in  chapter  xiii,  should  help  to  improve  the  other 
meals  of  the  children  and  eventually  to  affect,  in  some  measure,  the  food 
habits  of  the  family. 

Institutional  schools— In  institutional-type  schools,  conducted  by  city 
boards  of  education,  the  children  live  at  the  school  and  have  all  of  their 
meals  there.  Thus  there  is  an  excellent  opportunity  to  observe  promptly 
the  effects  of  improved  food  and  living  habits.  Children  are  separated  from 
family  and  home  usually  under  unhappy  circumstances  due  to  personal 
or  family  trouble.  Many  are  malnourished  on  arrival  and  have  a  history 
of  poor  food  habits.  In  the  better  schools  of  this  type  the  children  live  in 
cottages  by  age  groups,  and  a  homelike  atmosphere  is  created  by  “par¬ 
ents”  who  live  and  eat  with  them.  Under  such  a  plan,  food  is  carried  in 
vacuum  containers  from  the  main  kitchen  for  each  meal.  The  older  chil¬ 
dren  transport  the  food,  and  the  children  in  each  cottage  are  given  con¬ 
siderable  responsibility  in  handling  the  service  of  the  meal. 

An  effort  is  made  to  surround  the  children  with  conditions  which  make 
for  wholesome,  happy  living,  with  a  view  to  relieving  tensions  and  creat¬ 
ing  emotional  stability.  Under  the  cottage  plan,  each  group  has  its  own 
garden,  suitable  pets,  and  playground.  The  children  are  made  to  feel  that 
they  “belong.”  The  effect  of  this  atmosphere  on  physical  and  social  ad¬ 
justment  speaks  for  itself  in  most  such  schools.  Usually  the  food  service  is 
directed  by  the  city  school  lunchroom  director.  In  the  main,  it  is  of  good 
quality  and  ample.  Often  the  noon  meal  is  the  “A”  type  lunch  and  is 
served  under  the  National  School  Tunch  subsidy  plan.  Weight  gains  and 
generally  better  appearance  are  evident  in  a  week  or  two.  As  in  the  day 
schools,  physical  progress  lays  the  groundwork  for  progress  in  social  ad¬ 
justment.  Likewise,  removal  of  disturbing  home  situations  or  other  causes 

of  unrest  create  optimal  conditions  for  enjoying  and  deriving  benefits  from 
an  excellent  diet. 


cmj  iviivir^K  LAMro 


Many  children  spend  a  part  or  all  of  their  summer  in  camp.  Thus  camp 
meals  may  have  a  profound  influence  on  year-round  eating  habits.  Chil- 
'  ren  at  camp  have  the  same  problem  of  adjusting  to  different  surroundings 
and  associates  as  do  children  in  moving  to  any  temporary  home  They 
may  be  m  camp  for  recreation  or  for  health  reasons;  they  may  stay  for  two 
ueks  or  two  months.  And  a  summer  camp  may  be  either  a  positive  or  a 
g  ea'th  meaSUre’  tlePcndinS  on  the  type  of  program  provided  and 
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the  use  that  is  made  of  its  inherent  health  facilities.  If  the  camp  period  is 
only  two  weeks,  this  short  period  can  serve  as  a  practical  demonstration 
of  healthful  living  and  initiate  attitudes  and  habits  which,  under  guidance, 
can  be  continued  throughout  the  year.  If  the  camp  period  lasts  for  several 
weeks  even  more  can  be  accomplished. 

Standards  for  camps  have  risen  notably— sanitation,  safety  of  water  and 
food  supplies,  and  the  control  of  infections  are  admirably  handled.  But  in 
many  camps  there  is  still  much  to  be  desired  in  daily  camp  life,  including 
the  nutrient  content  and  the  satisfying  quality  of  the  meals,  the  license  to 
overindulge  in  sweets  and  other  snacks  at  all  times,  and  the  freedom  to 
slight  much-needed  sleep  and  rest  and  to  overdo  in  physical  activity.  When 
this  is  the  case  the  camp  becomes  a  negative  health  measure,  whether  it 
is  of  long  or  short  duration. 

Children  away  from  home  turn  to  food  as  a  means  of  compensating  for 
a  sense  of  loneliness  and  insecurity.  Well-cooked  nourishing  meals,  served 
at  regular  hours,  with  some  choice  of  foods,  and  with  seconds  as  desired,  go 
far  to  help  children  become  accustomed  to  their  new  environment.  Simple 
foods,  such  as  milk  and  fruit,  available  at  certain  suitable  hours  between 
meals,  also  help  to  create  a  feeling  of  physical  and  emotional  satisfaction. 

Early  bedtime  for  all,  daytime  rest  for  younger  children  and  older  ones 
losing  weight  or  failing  to  gain,  and  a  stimulating  activity  program  suited 
to  the  individual  capacity  of  each  child  will  contribute  to  the  nutritional 
well-being  of  the  children  and  make  the  camp  a  positive  health  force.  It  is 
difficult  to  conceive  of  a  camp  run  on  any  other  basis,  but  some  do  exist. 
Children  all  too  commonly  return  from  camp  tired,  nervously  over¬ 
wrought,  and  with  digestions  upset.  Meals,  poorly  planned  and  cooked, 
commissaries  available  at  all  times  for  the  purchase  of  sweets,  and  a  full 
program  of  competitive  sports  easily  produce  this  negative  result. 

Health  camps  are  usually  operated  for  children  in  need  of  special  nu¬ 
tritional  attention.  The  children  are  under  competent  medical  care,  and  a 
dietitian  often  handles  the  food  service.  Children  are  put  on  a  limited  ac¬ 
tivity  program  to  suit  their  own  physical  limitations.  The  meals  are  nutri¬ 
tious  and  abundant.  Under  such  circumstances  children  usually  return 
home  after  a  few  weeks,  in  glowing  health,  having  gained  substantially  in 
weight,  and  having  acquired  knowledge  and  attitudes  which  will  help 
them  to  maintain  better  nutrition  in  the  future. 

Camps  are  places  of  enjoyment  and  should  be  operated  with  that  in 
mind.  Camps  which  accomplish  most  in  terms  of  good  nutrition  do  so 
unobtrusively  and  without  detracting  in  the  least  from  a  full  quota  of 
wholesome  pleasure. 
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CHAPTER  X 


Nutrition  Services  in  State  and 
Local  Programs 


Nutrition  services  for  children  are  provided  by  many  agencies  and 
organizations  working  at  state  and  local  levels  (Table  16).  These 
agencies  are  of  two  types:  (1)  those  concerned  solely  with  public  health 
problems,  in  which  nutrition  plays  an  important  role  and  (2)  those  other 
agencies  and  groups  which  render  nutrition  service  as  one  aspect  of  a  more 
general  program.  Both  types  are  considered  in  this  chapter  as  they  con¬ 
tribute  to  family,  maternal,  and  child  nutrition.  The  nutrition  programs 
of  health  agencies  are  discussed  first.  But  details  of  specific  programs  are 
preceded  by  a  brief  background  review  of  the  development  of  the  com¬ 
munity  nutrition  movement,  the  qualifications  of  nutritionists,  and  the 
general  procedures  followed  in  attaining  the  goals  of  community  nutrition 
programs. 


NUTRITION  PROGRAMS  IN  HEALTH  AGENCIES 

GROWTH  OP  NUTRITION  PROGRAMS 

Nutrition  services  in  this  country  had  their  beginning  in  health  agen¬ 
cies.  The  first  agency  to  develop  a  formalized  community  nutrition  pro- 
gram  (1906)  was  the  organization  now  known  as  the  Community  Service 
Society  of  New  York  City.  The  American  Red  Cross  initiated  its  nutri¬ 
tion  program  two  years  later,  and  by  191 1  the  first  nutrition  service  for  a 
visiting  nurse  association  was  established  in  Boston.  Nutrition  service  was 
introduced  into  other  organizations  one  by  one  in  the  ensuing  years  It  has 

mo  arUrL0f  thT°gram  °f  the  Infant  Welfare  Society  of  Chicago  since 
19  9.  he  Boston  Dispensary  Food  Clinic  was  established  that  same  year. 

n  the  meantime,  nutrition  services  were  being  incorporated  into  official 

“  ”S  W'th  health  and  f0«>-  Such  work  has  been  carried  on  by 

N  w  Yo  k  Heahh  D  S  rce  1915  t0  l920’  When  the  Massachusetts  and 
INew  \  ork  Health  Departments  employed  their  first  nutritionists  The 

Act’  Passad  ^  Co"gress  ^  1921,  was  administered  by 
Irens  Bureau  until  its  expiration  in  1929.  This  act  gave  grants- 
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in-aicl  to  states,  lor  the  promotion  of  the  welfare  and  hygiene  of  mater¬ 
nity  and  infancy."  During  that  period  several  additional  state  health  de¬ 
partments  inaugurated  nutrition  services.  However,  these  were  largely 
abandoned  with  the  loss  of  Shepard-Towner  funds  and  in  the  face  of  the 
economic  depression  of  the  early  1930’s. 

With  the  passage  of  the  Social  Security  Act  in  1935,  federal  funds  were 
again  made  available  for  extension  of  health  services  to  mothers  and  chil¬ 
dren  and  for  strengthening  public  health  services  in  general.  State  health 
departments  were  enabled  to  employ  nutritionists  from  the  funds  ad¬ 
ministered  by  the  Children’s  Bureau  and  the  Public  Health  Service.  As  a 
result,  the  number  of  nutritionists  serving  with  state  health  departments 
increased  rapidly.  At  the  same  time  other  health  agencies  were  adding 
nutrition  services  or  expanding  current  facilities. 

Some  evidence  of  this  growth  is  contained  in  the  findings  of  a  survey  of 
nutrition  positions  in  official  and  voluntary  public  health  agencies,  made 
in  1950  by  a  committee  of  the  Community  Nutrition  Section  of  the  Ameri¬ 
can  Dietetic  Association.  Among  the  124  agencies  returning  question¬ 
naires,  there  was  a  32  per  cent  increase  in  the  demand  for  nutritionists 
between  1946  and  1950 — from  230  budgeted  positions  in  1946,  to  304  in 
1950.  At  the  time  of  the  study  there  were  36  vacancies.  The  committee 
recognized  the  limitations  of  the  study  due  to  the  relatively  small  number 
of  questionnaires  returned.  However,  they  served  not  only  to  suggest  the 
growth  of  the  public  health  nutrition  movement  over  one  specified  period, 
but  to  show  that  job  opportunities  increased  faster  than  did  the  number 
of  professionally  trained  nutritionists  to  fill  the  positions. 

The  exact  number  of  community  nutritionists  serving  various  agencies 
in  the  United  States  is  impossible  to  determine.  It  has  been  estimated  that 
the  number  employed  by  federal,  state,  and  local  health  agencies,  both 
governmental  and  nongovernmental,  lies  within  the  range  of  350  to  400. 
Of  this  number  approximately  200  are  employed  by  state  health  depart¬ 
ments  and  another  75  by  local  public  health  departments.  The  remainder 
are  in  the  employ  of  the  federal  government,  the  American  Red  (Toss, 
and  community  health  agencies. 

But  numbers  are  only  one  measure  of  program  development.  Some  in¬ 
dication  of  the  limitations  of  the  earlier  services  is  apparent  from  the 
titles,  such  as  “Cooking  Attendant”  and  “Health  Instructor  in  hood, 
which  were  applied  to  the  first  nutrition  workers.  The  breadth  ol  present- 
day  nutrition  services  is  evidenced  in  a  multitude  of  wa> s  in  the  pages 
which  follow.  And  the  growth  continues.  Nutrition  research  largely  points 
the  way  to  new  fields,  as  findings  of  research  clarify  the  role  ol  nutrition 

in  improving  human  health. 
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THE  GOAL  OF  NUTRITION  PROGRAMS 

The  long-time  objective  of  community  nutrition  programs  is  the  attain¬ 
ment  and  maintenance  of  optimal  nutrition  for  all.  The  more  specific  aim 
is  to  raise  the  nutritional  level  of  those  persons  within  the  scope  of  the 
immediate  program.  The  responsibilities  of  the  nutritionist  with  respect 
to  the  nutrition  of  children  are  of  primary  concern  in  this  text.  However, 
it  is  impossible  to  separate  completely  the  benefits  to  be  derived  by  any 
specific  age  group.  It  is  assumed,  therefore,  that  all  community  nutrition 
programs  directed  toward  improved  maternal  and  family  nutrition,  as  well 
as  those  planned  primarily  for  children,  result  in  improved  child  nutrition 
and  are  therefore  pertinent  for  consideration  here. 


QUALIFICATIONS  OF  NUTRITIONISTS 

In  the  past  twenty  years  the  requirements  for  training  and  experience 
of  personnel  in  public  health  nutrition  positions  have  gradually  been 
evolved,  mainly  through  the  joint  efforts  of  allied  professional  groups.  In 
the  mid- 1930’s  a  joint  committee  of  the  American  Home  Economics  As¬ 
sociation  and  the  American  Dietetic  Association,  acted  to  consider  “prob¬ 
lems  of  qualification,  functions,  and  preparation  of  nutritionists  for  the 
field  of  public  health.”  The  first  report  of  this  committee  was  made  in 
1938;  it  was  revised  in  1941  and  again  in  1945.  Each  report  was  accepted 
by  the  sponsoring  organizations.  The  1941  and  1945  editions  were  also 
approved  by  the  Governing  Council  of  the  American  Public  Health 
Association.1 

The  1945  edition  of  the  report  w*as  organized  under  the  following  four 
headings:  (1)  General  scope  of  the  field;  (2)  Statement  of  functions; 
(3)  and  (4)  Broad  educational  background,  undergraduate  education. 
Educational  qualifications  were  outlined  for  three  grades  of  nutrition  posi¬ 
tions:  (1)  the  director  of  a  nutrition  service  in  a  health  agency,  wfith  re¬ 
sponsibility  for  a  stall  of  workers;  (2)  the  nutritionist ,  who  acts  primarily 
as  a  consultant  and  neither  has  responsibility  for  supervision  of  a  staff  of 
workers  nor  receives  close  technical  supervision;  and  (3)  the  Staff  nutri¬ 
tionist,  working  under  close  technical  supervision  of  a  director  of  nutrition 
service.  Since  the  report  itself  is  available,  the  details  will  be  omitted  here. 
Briefly  summarized,  the  basic  educational  qualifications  at  each  of  the 
three  levels  is  a  baccalaureate  degree  in  home  economics  (or  the  equiva¬ 
lent),  with  a  food  and  nutrition  major,  and  for  the  first  two  levels,  at  least 

one  year  of  full-time  graduate  credit  which  provides  training  in  the  nutri¬ 
tion-public  health  field. 


1  “Educational  Qualifications  of  Nutritionists  in  Health 
Public  Health,  36  (January,  1946),  45-50. 
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Requirements  for  experience  vary  with  the  responsibilities  involved  in 
the  three  g^des  of  positions.  A  director,  for  example,  would  have  a  mini¬ 
mum  ot  tour  years  of  successful  paid  experience  as  a  nutritionist  in  a  health 
or  a  welfare  agency  carrying  on  a  nutrition  and  health  program.  At  least 
one  year  would  have  involved  responsibility  as  a  supervisor.  A  consultant 
would  have  two  years  of  experience  and  a  nutritionist  one  year  of  experi¬ 
ence  in  a  health  or  welfare  agency.  Some  alternatives  are  permitted  as  be¬ 
tween  types  of  experience  and  some  substitutions  of  education  for  experi¬ 
ence  are  allowable. 

At  all  three  levels  the  importance  of  the  following  personal  qualities  are 
stressed:  physical  fitness;  executive  and  organizing  ability;  skill  in  analysis 
of  situations  and  presentation  of  materials;  and  ability  to  gain  and  retain 
confidence  and  co-operation  of  fellow  workers  and  the  public.  For  direc¬ 
tors,  administrative  ability  and  the  ability  to  gain  the  confidence  of  ad¬ 
ministrators  and  staff  are  added  requirements. 

This  report  has  been  widely  used  by  colleges  and  universities  training 
nutritionists;  by  students  preparing  for  the  field;  by  prospective  employ¬ 
ers;  and  by  administrators  of  civil  service  and  merit  systems.  Since  the 
amendment  to  the  Social  Security  Act  in  1939,  which  provided  for  the  es¬ 
tablishment  and  maintenance  of  personnel  standards  on  a  merit  basis  for 
employees  of  grants-in-aid  programs  under  the  act,  federal  agencies  ad¬ 
ministering  grants-in-aid  approve  formal  class  specifications  for  the  types 
of  nutrition  positions  which  exist  in  state  agencies.  Three  levels  of  nutri¬ 
tion  positions  plus  a  dietary  consultant  position  is  the  most  common 
pattern  followed  in  the  states.  The  positions  defined  are  usually  for  nutri¬ 
tion  supervisor ,  nutrition  consultant ,  and  nutritionist.  Typical  qualifications 
for  each  correspond  closely  with  those  for  the  three  levels  of  nutrition 
positions  as  outlined  above  by  the  Joint  Committee  on  Qualifications. 

Typical  minimum  qualifications  for  a  dietary  consultant  are  a  bachelor’s 
degree  with  a  major  in  foods  and  nutrition  or  institution  management  in 
an  accredited  college  or  university  which  will  qualify  the  candidate  for 
entrance  to  a  dietetic  internship  approved  by  the  American  Dietetic 
Association.  Completion  of  a  one-year  dietetic  internship  is  specified  and, 
in  addition,  three  years  of  progressively  responsible  experience  as  dietitian 
in  a  hospital,  child-caring  institution,  or  other  group  feeding  program,  one 
year  of  which  has  involved  administrative  responsibility. 

Continued  advances  in  the  study  of  nutritional  deficiencies  have  indi¬ 
cated  the  importance  of  nutrition  in  medical  and  public  health  problems. 
And  with  this  recognition  has  come  an  appreciation  of  the  potential  con¬ 
tribution  of  medical  nutritionists  to  state  health  department  programs, 
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particularly  as  they  are  concerned  with  appraising  nutritional  status  of 
population  groups  and  with  conducting  research  in  the  field  of  applied 
nutrition.  This  situation  has  led  a  subcommittee,  appointed  by  the  Food 
and  Nutrition  Board  (p.  316)  to  recommend  that  “ideally  all  nutrition 
activities  should  be  coordinated  in  a  specific  unit  of  the  health  department 

under  the  leadership  of  a  physician.  ... 

Training~ So  great  has  been  the  demand  for  nutritionists  that  special 

efforts  are  being  made  to  stimulate  programs  for  educational  training  and 
experience.  To  meet  the  critical  need  for  personnel  to  expand  their  nutri¬ 
tion  services,  state  agencies  have  used  some  of  their  grant-in-aid  funds  for 
professional  training  of  individuals  already  employed  or  to  be  employed. 
To  date,  all  federal  funds  used  by  states  for  training  nutritionists  have 
come  from  maternal  and  child  health  grants. 

A  dozen  or  more  colleges  and  universities  are  offering  graduate  courses, 
programs,  or  curricula  in  public  health  nutrition,  some  in  schools  of  public 
health,  others  in  schools  or  departments  of  home  economics.  A  high  stand¬ 
ard  of  academic  training  is  maintained  and  field  work  is  required.  Iwo 
groups  have  worked  specifically  toward  establishing  standards  for  profes¬ 
sional  training  and  experience:  (1)  an  ad  hoc  subcommittee  of  the  Joint 
Committee  on  Qualifications  of  the  American  Home  Economics  Associa¬ 
tion  and  the  American  Dietetic  Association  and  (2)  Directors  of  Gradu¬ 
ate  Courses  in  Public  Health  Nutrition  working  with  the  Association  of 
State  and  Territorial  Directors  of  Public  Health  Nutrition. 

The  first-named  group  developed  tentative  standards  for  professional 
preparation,  based  in  part  on  data  obtained  from  information  supplied  by 
a  representative  group  of  employed  public  health  nutritionists.  On  the 
basis  of  this  information,  the  subcommittee  set  up  general  objectives  for 
graduate  training  as  attainable  through  content  of  courses,  conferences, 
personal  contacts,  observation,  field  experience,  or  through  other  facilities 
which  the  college  might  have  at  its  disposal.  It  also  outlined  specific  ob¬ 
jectives  for  areas  of  study;  for  the  nutritionist’s  service  in  a  health  agency; 
and  for  field  experience.  The  details  are  omitted  here  because  the  full 
report  is  available.2 

The  second  group,  the  Directors  of  Graduate  Courses,  has  held  annual 
conferences  in  different  geographic  areas,  with  nutritionists  representing 
state  and  local  health  departments  invited  to  participate.  They  have  con¬ 
sidered  not  only  problems  of  educational  standards  for  graduate  courses, 
suitable  field  experience,  and  trends  in  public  health  programs,  but  such 
questions  as  recruitment  for  the  field  of  public  health  nutrition. 

P„nF  h  ’iIk  0!)jectives  for  lhe  Graduate  Preparation  Qf  Nutritionists  for  the 

1  ublic  Health  Field,  Jour.  American  Dietetic  Assoc.,  26  (April,  1950),  269-74. 
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Two  ad  hoc  committees  one  of  the  Food  and  Nutrition  Board  the 
other  of  the  American  Public  Health  Association-have  been  concerned 
with  broad  related  problems.  The  first  was  a  subcommittee  of  the  Com¬ 
mittee  on  Diagnosis  and  Pathology  of  Nutritional  Deficiencies.  It  was 
composed  of  physicians  and  nutritionists  in  the  public  health  field.  The 
subcommittee  issued  a  report  which  embodied  information  on  the  develop- 
ment,  activities,  personnel,  and  administrative  organization  of  nutrition 
programs  in  state  health  departments.3  Its  purpose  was  to  increase  the 
interest  of  state  and  local  health  agencies  in  the  opportunities  for  nutrition 
ser\  ice  to  the  public,  and  to  aid  the  process  of  providing  nutrition  educa¬ 
tion  to  the  general  medical  practitioner  and  the  lay  population.  The  re¬ 
port  pointed  to  the  urgent  need  for  physicians  with  special  training  in 
human  nutrition  and  expressed  the  hope  that  the  report  would  increase  the 
public  demand  for  such  specially  trained  medical  personnel. 

The  second  committee  is  a  subcommittee  on  nutrition  practices  of  the 
Committee  on  Administrative  Practice  of  the  American  Public  Health 
Association.  It  is  composed  largely  of  medical  nutritionists  in  research  and 
nutritionists  and  physicians  in  the  public  health  field.  Its  purpose  is  to 
assist  public  health  administrators  to  understand  the  potentialities  of 
nutrition  services  for  the  health  agency.  To  that  end  the  committee  has 
studied  existing  local  and  state  nutrition  programs  and,  on  the  basis  of 
findings,  is  developing  a  manual  or  guide  which  will  outline  for  the  ad¬ 
ministrator  the  nutrition  services  which  well-trained  personnel  may  be 
expected  to  render. 

Experience. — Despite  the  encouragement  given  prospective  students  to 
pursue  graduate  training  in  public  health  nutrition,  the  supply  of  properly 
trained  personnel  does  not  keep  pace  with  the  demand.  The  requirement 
of  paid  experience  in  a  field  related  to  home  economics  before  entering 
graduate  courses,  and  the  reluctance  of  agencies  to  hire  inexperienced  per¬ 
sonnel  are  two  factors  which  conspire  to  limit  the  number  of  entering  stu¬ 
dents.  Notable  steps  are  being  taken,  or  are  in  prospect,  in  several  states 
to  provide  such  experience.  The  efforts  made  by  two  states  serve  as  ex¬ 
amples:  The  New  York  State  Health  Department  offers  an  apprenticeship 
in  public  health  nutrition.  Supervised  field  service  is  provided  for  candi¬ 
dates  with  good  academic  background  who  lack  field  experience.  The 
training  includes  orientation  in  general  public  health  relationships,  direct 
nutrition  service  to  individuals  and  groups,  consultant  services  to  profes- 

3  “Nutrition  Programs  in  State  Health  Departments,”  Public  Health  Reports,  65.  Reprint 
No.  3009  (March  31,  1950),  411-45. 
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sional  personnel,  and  participation  in  studies  of  nutritional  status  of  pop- 
ulation  groups  and  other  research  activities. 

The  Michigan  Department  of  Health  has  developed  two  plans  for  on- 
the-job  training  of  community  nutritionists.  One  plan  combines  experi¬ 
ence  with  graduate  study  in  community  nutrition,  leading  to  an  M.S.  de¬ 
gree.  The  other  offers  on-the-job  training  for  persons  who  have  not  yet  had 
graduate  preparation. 

The  nutritionist  of  today  indeed  must  be  a  well-qualified  person  with 
strong  academic  training  and  practical  experience.  The  importance  of 
such  a  background  has  long  been  appreciated  even  though  the  opportunity 
for  its  attainment  has  been  possible  only  in  recent  years.  A  quarter  of  a 
century  ago,  Dr.  Lydia  Roberts  pointed  out  the  unique  and  varied  back¬ 
ground  essential  to  what  was  then  known  as  a  “social  dietitian. 

In  outlining  the  training  and  the  personal  qualities  required  to  make  a  successful 
social  dietitian,  we  have  been  obliged  to  draw  from  the  knowledge  and  technique  re¬ 
quired  for  numerous  special  fields.  Directions  for  producing  such  a  worker  might  indeed 
be  summed  up  as  follows:  Take  (a)  all  the  knowledge  of  nutrition  possessed  by  the 
teacher  of  nutrition,  (b)  the  special  knowledge  and  experience  of  the  hospital  dietitian 
with  diet  therapy,  (c)  the  sympathy,  understanding  and  teaching  ability  of  both  the 
primary  and  high  school  teacher,  (d)  the  knowledge  of  human  problems,  and  some  of 
the  technique  of  the  social  worker,  and  (e)  the  knowledge  of  factors  influencing  human 
behavior  possessed  by  the  psychologist.4 


GENERAL  PATTERNS  OF  PROCEDURE 

Public  health  nutritionists  work  through  many  agencies  and  the  nature 
of  nutrition  programs  varies  greatly.  But  there  are  certain  general  ap¬ 
proaches  and  procedures  in  developing  nutrition  programs  which  are  now 
recognized  as  universally  applicable. 

Approaches. — Early  steps  in  program  planning  involve  (1)  determining 
the  most  pressing  nutritional  needs  of  the  area  to  be  served,  and  (2)  finding 
out  what  local  resources  can  be  counted  upon  to  help  meet  these  needs. 
The  methods  of  determining  needs  differ  with  the  type  and  scope  of  the 
program.  They  may  range  all  the  way  from  informal  types  based  on  casual 
home  visits  to  formal  research  studies  designed  to  determine  the  nutri¬ 
tional  status  of  the  population.  Resources  include  the  agencies,  organiza¬ 
tions,  and  groups  of  the  type  listed  on  Table  16,  as  well  as  the  funds  and 
personnel  available.  In  light  of  the  findings  with  respect  to  nutritional 
needs  and  available  resources,  priorities  for  activities  are  established,  ob¬ 
jectives  are  set  up,  and  plans  are  made  for  reaching  these  goals. 


4  L.  J.  Roberts,  “The  Dietition  in  Social  Service,”  Jour  A 
1930),  286-94. 
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Procedures. — Certain  guiding  principles  have  proved  useful  to  nutri¬ 
tionists  in  establishing  effective  program  procedures.  These  include  the 
following: 


1.  Integration  of  nutrition  into  the  total  health  program  of  the  agency  served.  It  is 
a  major  responsibility  of  the  nutritionist  to  interpret  the  program  to  administrators 
and  to  colleagues,  to  help  them  understand  the  importance  of  nutrition  to  every 
phase  of  the  agency’s  health  activities.  Consulting,  advising,  and  providing  technical 
information  and  services  to  allied  departments  helps  to  accomplish  this  objective. 

2.  Strengthening  services  to  individuals  and  families  by  preparing  persons  profes¬ 
sionally  trained  in  other  fields  to  carry  on  many  routine  nutrition  services.  This  is  the 
indirect  approach.  It  involves  staff  education — of  nurses,  health  educators,  social 
workers,  and  others.  The  nutritionist  renders  direct  service  when  she  works,  first  hand, 
with  individuals  or  groups  to  whom  the  program  is  directed.  In  current  practice,  direct 
service  is  undertaken  chiefly  by  nutritionists  for  the  demonstration  of  procedures,  as  a 
phase  of  professional  education,  and  for  intensive  handling  of  unusual  situations  calling 
for  specialized  skill. 

3.  Co-operation  with  other  community  nutrition  programs.  Nutrition  programs  in  a 
community  make  maximum  progress  if  there  is  co-ordinated  effort  among  the  agencies 
carrying  on  such  programs.  Common  objectives,  integrated  planning,  and  under¬ 
standing  of  respective  areas  of  emphasis  are  paramount.  As  a  result,  time  and  re¬ 
sources  are  saved,  the  scope  of  the  work  is  broadened,  and  results  are  achieved  more 

quickly.  .  . 

4.  Evaluation  of  the  nutrition  program.  A  periodic  review  of  the  nutrition  program  oi 

an  agency  is  essential  to  continued  effectiveness.  The  review  includes  not  only  the 
measurement  of  results  of  the  program  but  a  critical  analysis  of  current  methods  and 
procedures  used.  It  involves  also  periodic  re-evaluation  of  the  nutritional  needs  of  the 
groups  to  be  reached  and  the  resources  for  meeting  the  needs.  The  findings  of  such 
evaluations  are  applied  in  constantly  reshaping  the  program  in  accordance  with  the 

objectives  of  the  agency. 


EXAMPLES  OF  NUTRITION  SERVICES 
IN  HEALTH  AGENCIES 

The  purpose  of  the  present  section  is  to  help  the  reader  visualize  nutri¬ 
tion  services  of  health  agencies  at  state  and  local  levels.  To  this  end  gen¬ 
eralities  have  been  dispensed  with  and  in  their  stead  examples  are  cited 
of  currently  active  programs  in  representative  agencies,  both  governmen¬ 
tal  and  nongovernmental.  The  individual  programs  cited  are  not  neces¬ 
sity  ypRM  of  the  class  of  agencies  they  represent;  each  is  merely  one  of 
mlny  in  Its  class.  Similarities  in  national  policy  and  plan  create  certain 
patterns  of  activity  in  any  agency.  But  local  needs,  resources,  and  ob, re¬ 
ives  shape  the  course  of  individual  local  programs  within  the  various 
agencies  Following  are  examples  of  nutrition  programs  carried  on  by 

state  and  county  health  "“onlmity 

Red  Cross  chapters,  by  out-patient  clinics,  anu  y 

health  agencies. 


319 


Nutrition  Services  in  State  and  l ,ocul  Programs 


STATE  HEALTH  DEPARTMENTS 


Example:  California  Department  of  Public  Health 

The  nutrition  unit  of  the  California  Department  of  Public  Health  is  a 
section  of  the  Division  of  Preventive  Medical  Services.  Chart  27  shows  the 
organization  of  the  department  and  indicates  lines  of  responsibility.  I  he 
staff  of  the  unit  consists  of  the  chief  of  the  service  and  six  full-time  and 
one  half-time  public  health  nutrition  consultants.  The  chief  is  the  execu¬ 
tive  of  the  unit  and  as  such  is  responsible  for  administrative  direction, 
program  planning,  personnel  policies,  staff  development,  and  interpreta¬ 
tion  and  evaluation  of  the  program.  Each  full-time  nutritionist  serves  as 
a  generalized  nutrition  consultant  for  a  specified  area  of  the  state.  In  addi¬ 
tion  she  is  assigned  responsibility  for  a  specialized  type  of  service,  such  as 
hospital  planning,  group  work  with  overweights,  co-ordination  of  dietary 
surveys  of  institutions  receiving  state  subsidy  for  care  of  tuberculous 
patients,  nutrition  education,  or  preparation  of  educational  materials.  The 
half-time  position  is  financed  by  the  State  Department  of  Education 
through  a  contractual  arrangement  whereby  the  food  service  program  is 
supervised  at  six  of  its  residence  schools. 


The  major  function  of  the  Nutrition  Service  is  to  provide  advisory  and 
consultation  service  to  the  professional  staff  of  the  state  and  local  health 
departments.  This  is  done  primarily  through  individual  conferences,  ac¬ 
tive  participation  in  staff  conferences,  and  in-service  education  programs. 
These  services  are  extended  through  local  health  departments  to  other 
community  agencies  and  organizations.  In  areas  where  there  is  no  organ¬ 
ized  public  health  program,  services  are  made  available  to  professional 
workers  carrying  on  public  health  activities.  Children  are  served  particu¬ 
larly  through  schools,  clinics,  hospitals,  convalescent  homes,  and  institu¬ 
tions.  The  following  overview  of  the  program  seeks  to  indicate  the  main 

areas  of  program  emphasis  and  the  many  avenues  through  which  nutri¬ 
tion  service  is  provided. 

Nutrition  consultation—  Consultation  is  given  in  connection  with  spe¬ 
cial  projects  having  a  nutrition  component,  such  as  a  dental  health  pro¬ 
gram  or  a  weight-control  project,  which  are  sponsored  by  other  bureaus 
in  the  State  Department  of  Health.  Guidance  is  given  local  health  depart¬ 
ments  in  the  selection  of  reference  materials  on  nutrition  for  their  libraries 
and  in  the  evaluation  of  leaflets  and  posters  being  used  by  their  staffs 

Consultation  services  to  other  agencies  and  groups  are  varied.  They  in  - 

shot'  Part,CTatl°n  ln  teaCher  institutes-  in  nutrition  education  work¬ 
shops,  in  meetings  sponsored  by  community  agencies  and  organizations- 


CHART  27 

ORGANIZATION  CHART 
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service  on  school-health  co-ordinating  committees;  and  assistance  in  the 
preparation  of  materials  to  meet  local  needs. 

Consultant  service  to  institutions  is  provided  on  request.  Nursing  and 
convalescent  homes,  juvenile  homes,  and  county  hospitals  are  served.  In¬ 
cluded  in  this  group  are  institutions  providing  convalescent  care  for  chil¬ 
dren  with  rheumatic  fever  or  other  crippling  diseases.  Special  study  of  the 
food  service  of  forty-one  institutions  receiving  state  subsidy  for  the  care 
of  tuberculous  patients  is  made  by  Nutrition  Service.  These  services  are 
in  addition  to  the  food  service  program  supervised,  under  the  State  De¬ 
partment  of  Education,  for  the  six  residence  schools  for  the  blind,  deaf, 
and  cerebral-palsied  children  of  the  state. 

Dietary  consultation  to  the  Bureau  of  Hospitals  is  provided  for  new 
units  being  constructed  in  California.  This  service  includes  a  study  of  the 
architect’s  plans  for  the  dietary  departments,  review  of  the  equipment  and 
supply  orders  for  the  dietary  departments,  and  consultation  to  hospital 
administrators. 

Staff  education.  A  major  activity  of  the  Nutrition  Service  is  staff  educa¬ 
tion.  The  nutrition  consultants  participate  in  such  programs  for  health 
department  personnel,  school  nurses,  student  nurses  and  dietitians,  Visit¬ 
ing  Nurse  Association  personnel,  and  welfare  workers  (Fig.  12).  These 

staff  education  programs  are  based  on  current  need.  In  general  they 
include: 


t.  Interpretation  of  the  special  food  needs  of  expectant  mothers,  handicapped 
dren,  tuberculous  patients  and  aged  persons 

2.  Discussions  of  the  relation  of  diet  to  dental  health,  obesity,  diabetes,  arterio¬ 
sclerosis,  and  other  chronic  diseases 

programs"”  ^  kn0wle<lSe  ““trition  and  its  application  to  public  health 

4.  Study  of  the  cost  of  foods  in  relation  to  nutritive  value 

5.  Interpretation  of  the  functions  of  a  nutritionist  in  a  public  health  program 

in  woAvrit^^roupsan<Ift^|^eC*m'<*UeSe^CC*ive'na*>®>^,*n®  nu*ri'*'on*'n^rma^*on 
7.  Evaluation  of  educational  materials 

Investigations .  Studies  which  have  a  bearing  on  nutrition  and  nutrition 
education  fall  within  the  scope  of  the  Nutrition  Service  It  consults  and 

derandotV''11’  reSearCh  inStitUtions’  diversities,  governmental  agen¬ 
cies,  and  other  organizations  engaged  in  studies  in  the  field  of  nutrition  1 1 

a'Ul  f00d  haWtS  *  ---  ^re1,: 
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state  journals;  correspondence  in  response  to  specific  questions;  review  and 
evaluation  ot  educational  materials;  assistance  to  local  groups  in  preparing 
materials;  and,  in  co-operation  with  the  Bureau  of  Health  Education, 
selection  of  material  to  be  used  for  public  education.  Materials  are  devel¬ 
oped  by  Nutrition  Service,  alone,  and  in  co-operation  with  other  bureaus. 
Each  piece  has  been  prepared  to  meet  a  specific  need,  for  example:  “A 
Guide  for  Feeding  Children  with  Cerebral  Palsy”  and  “Food  for  Your 


Courtesy  of  Chicago  Health  Department 


Fig  12— Staff  education:  Nutrition  consultant  in  a  city  health  department  demon¬ 
strates 'the 'reconstitution  of  nonfat  dry  milk  solids  to  public  health  nurses  on  the  department 
staff.  Nurses  use  information  to  help  homemakers  increase  family  mdk  consumption. 


Baby”  (in  Spanish)  adapted  to  the  food  customs  of  infant  feeding  among 

Mexicans.  .  .... 

Co-operalion  with  other  agencies  and  groups—  Assistance  in  training  stu¬ 
dents  of  public  health  is  an  important  aspect  of  the  work  of  Nutrition 
Service.  It  co-operates  with  the  University  of  California  School  of  Public 
Health  in  postgraduate  courses.  Co-operative  efforts  include  consultant 
service  on  course  content,  lectures,  and  placement  of  students  for  he  r 
training  experience.  In  addition,  Nutrition  Service  has  provided 
training  for  graduate  students  in  public  health  nutrition  from  eastern  um- 
versities  Nutrition  Service  also  participates  in  nutrition  institutes  and 
workshops  held  at  the  universities  and  colleges  of  the  state. 
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Close  co-operation  is  maintained  by  Nutrition  Service  with  other  state 
agencies  and  organizations  engaged  in  nutrition  activities.  The  State 
Inter-Agency  Nutrition  Committee  serves  as  one  co-ordinating  medium. 
It  is  composed  of  representatives  from  the  State  Departments  of  Mental 
Hygiene,  Social  Welfare,  Corrections,  Education,  and  Agriculture,  as  well 
as  the  Youth  Authority,  Agricultural  Extension  Service,  Department  of 
Home  Economics  of  the  University  of  California,  and  the  State  Depart¬ 
ment  of  Public  Health.  This  group  affords  an  official  structure  through 
which  the  food  and  nutrition  activities  of  all  agencies  can  be  related  and 
joint  planning  of  programs  facilitated.  Nutrition  Service  represents  the 
State  Health  Department  on  the  Technical  Advisory  Committee  of  the 
State  Social  Welfare  Board,  the  State  Joint  Committee  on  School  Health, 
and  its  Study  Committee  on  School  Lunch  and  Nutrition. 

The  first  state  nutritionist  in  California  was  employed  under  the  Bureau 
of  Child  Hygiene  in  1937,  to  work  in  migratory  camp  areas  located  in  the 
San  Joaquin  Valley.  In  1938,  a  second  nutritionist  was  added  to  the  staff, 
and  in  1939  a  nutrition  supervisor  was  appointed.  By  1949,  nutrition  had 
become  a  section  of  the  Bureau  of  Special  Services  of  the  Division  of  Pre¬ 
ventive  Medical  Services.  The  present  placement  of  the  unit  is  shown  on 
Chart  27. 


COUNTY-CITY  HEALTH  DEPARTMENTS 

Example:  Cook  County  Health  Department  of  Illinois 
I  he  nutrition  service  of  the  Cook  County  Health  Department  of  Illi¬ 
nois  is  selected  as  an  example  of  the  type  often  found  in  either  city  or 
county.  Usually  a  major  difference  from  a  state  program  lies  in  the 
greater  amount  of  direct  service  given  at  the  county  or  city  level.  Also  the 
nutrition  service  of  most  county  health  departments  and  of  many  city 
health  departments  is  carried  on  with  a  smaller  staff. 

The  nutrition  work  of  the  Cook  County  Health  Department  is  handled 
by  one  staff  member.  She  serves  in  the  capacity  of  chief  nutritionist  is 
responsible  for  a  division  of  the  department,  and  is  a  member  of  the  ad¬ 
ministrative  staff  of  the  county  health  officer.  She  is  in  charge  of  program 
planning,  staff  education,  interpretation  and  evaluation  of  the  program 
as  well  as  the  various  planned  nutrition  activities,  and  the  co-ordinatL  of 
cr  work  with  that  of  other  agencies.  She  works  through  the  four  district 
offices  of  the  Cook  County  Health  Department,  which  serves  designated 

^'“s  rofl“  ^  ChiCag°-  ^  ^ 


324 


Nutrition  Work  with  Children 


health  officer,  the  division  chiefs  of  nursing,  medical,  sanitary  engineering, 
health  education,  and  the  supervisors  of  staff  nurses.  A  program  of  staff 
education  for  nurses  is  conducted  through  staff  meetings,  written  commu¬ 
nications,  and  individual  conferences.  In  district  offices  and  in  the  field, 
the  nutritionist  advises  and  consults  with  nurses,  school  principals, 
teachers,  social  workers,  lunchroom  managers,  physicians,  nursing  home 
operators,  and  with  groups  in  workshops  and  institutes.  It  is  her  respon¬ 
sibility  to  pass  on  to  such  individuals  and  groups  recent  information  on 
nutrition  and  suggestions  as  to  how  this  information  may  be  applied  in 
various  types  of  programs.  She  evaluates  visual  aids  and  devices  which 
may  be  used  in  nutrition  education  programs.  Thus,  indirectly,  the  nutri¬ 
tionist  effectively  serves  a  wide  public. 

Direct  services—  Many  services  of  the  direct  type  are  rendered  by  the 
Cook  County  nutritionist — far  more  than  are  usually  feasible  at  the  state 
level.  She  participates  to  a  greater  or  less  degree  in  all  of  the  following 


activities: 

Clinics. — She  attends  clinics  and  child  health  conferences  and  consults 
with  patients  who  are  referred  to  her  for  help  with  nutrition  problems.  The 
clinics  provide  services  for  pregnant  mothers  and  for  children  with  rheu¬ 
matic  fever,  orthopedic,  and  spastic  conditions.  C  hildren  and  or  their 

mothers  are  assisted  with  menu  planning. 

Institutions. — Nutrition  service  extends  to  certain  types  of  institutions 


in  Cook  County.  For  example,  the  nutritionist  is  responsible  for  inspecting 
the  food  service  of  nursing  homes.  The  homes  must  qualify  for  operating 
licenses  under  the  State  Health  Department.  She  therefore  consults  with 
the  directors  of  the  nursing  homes  on  food  service,  menu  planning,  food 
purchasing,  food  budgeting,  and  kitchen  equipment.  Similarly  day  care 
centers  and  children’s  homes  which  must  be  licensed  under  the  State  De¬ 
partment  of  Welfare  are  given  assistance  with  their  food  service  problems. 

Schools. — Some  direct  service  is  given  schools  and  school  lunch  services. 
She  assists  the  school  nurse  and  teachers  with  food-habit  surveys,  the  re¬ 
sults  of  which  are  used  as  a  basis  for  classroom  nutrition  education  .  he 
occasionally  talks  to  individuals  and  groups  of  older  students  who  lave 
special  nutrition  problems  such  as  obesity.  She  works  with  committees,  n 
schools  not  receiving  state-federal  aid,  to  organize  school  lunch  programs 
and  helps  others  with  menu  planning,  food  preparation,  and  meal  service 
„o,nes  -The  nutritionist  also  gives  talks  to  informal  or  organized 
groups  such  as  Parent-Teacher  Associations,  other  parent  organ.za  ions, 
groups  of  mothers  and  expectant  mothers.  Home  visits  are  made  on  a  re¬ 
quest  basis  when  particular  food  problems  present  themselves,  and  es,  - 
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dally  when  they  are  ones  basic  to  the  health  of  several  or  all  of  the 
members  of  the  family. 

Other  services. — The  nutritionist  is  responsible  for  providing  certain 
types  of  nutrition  information  for  the  staff  and  for  the  public.  She  prepares 
the  copy  for  two  issues  of  a  monthly  nutrition  publication  of  the  State 
Health  Department.  She  organizes  and  develops  material  together  with 
the  medical  and  nursing  staff  for  child  health  conferences  and  for  maternal 
clinics  and  prepares  a  bi-monthly  news  release  on  nutrition  for  county 
newspapers. 

The  nutrition  service  of  Cook  County  provides  two  to  three  months  of 
field  training  for  a  few  graduate  students  in  public  health  nutrition. 
Qualified  students  are  accepted  on  the  request  of  the  university  offering 
the  training  program.  A  brief  period  of  observation  of  the  county  nutri¬ 
tion  program  is  offered  the  dietetic  interns  of  Cook  County  Hospital. 

The  nutritionist  co-operates  in  all  of  the  major  nutrition  activities  of 
Chicago  and  Cook  County.  She  holds  office  in  or  is  active  on  important 
committees  of  such  local  organizations  as  the  Chicago  Nutrition  Associa¬ 
tion,  Chicago  Nutrition  Forum,  and  the  Illinois  Dietetic  Association.  She 
attends  national  professional  meetings  whenever  her  work  schedule  per¬ 
mits.  She  meets  quarterly  with  the  nutritionists  of  the  State  Health  De¬ 
partment  and  of  other  local  health  departments  at  which  time  one  day  is 
devoted  to  analyzing  common  problems  and  co-ordinating  plans  and  pro¬ 
cedures  for  meeting  them. 

Cook  County  nutrition  service  was  inaugurated  in  1943  with  one  nu¬ 
tritionist,  shortly  after  the  agency  was  organized.  Budget  allowance  was 
made  for  a  second  nutritonist  in  1951,  but  the  position  has  been  filled  only 
intermittently  and  therefore  one  person  has  carried  on  the  work  the 
greater  part  of  the  time. 


VISITING  NURSE  ASSOCIATIONS 

Example:  Visiting  Nurse  Association  of  Detroit 

The  nutrition  staff  of  the  Visiting  Nurse  Association  of  Detroit  consists 
oi  a  nutrition  consultant  and  one  staff  assistant.  They  work  out  of  a  cen- 
ra  office  and  through  substations  located  in  nine  geographic  areas  of 

.  an'!: Suburbs' 1  he  n^ntion  consultant  is  directly  responsible  to  the 
executive  director  of  the  agency  for  its  nutrition  program.  Guidance  with 
n  spec  to  programs,  plans,  and  policies  comes  from  the  Board  of  Trustees 
the  executive  director,  and  from  consultant  and  supervisory  staff  meet 

"gS;  "  '“-t-  in  relation  to  the  nutrition  program  tlaired 
i rough  the  Medical  Advisory  Committee  of  the  Board  of  Trustees. 
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1  he  original  aims  of  the  program  were:  (1)  to  provide  consultant  nutri¬ 
tion  sen  ice  for  the  staff,  and  (2)  to  develop  a  diet  therapy  service.  Al¬ 
though  the  program  has  varied  through  the  years,  these  same  aims  have 
been  given  priority.  The  nutritionists  give  both  indirect  and  direct  service. 

Indirect  services. — The  indirect  service  consists  chiefly  of  (1)  assistance 
with  the  orientation  program  for  new  nursing  staff  and  student  nurses;  and 
(2)  education  of  staff  nurses  and,  through  nurses,  to  patients  and  families. 
In  the  orientation  program,  the  nutritionist  conducts  two  formal  classes 
in  which  she  presents  the  types  of  nutrition  problems  the  nurse  will  en¬ 
counter  and  suggests  possible  approaches  to  them.  In  addition  the  es¬ 
sentials  of  normal  nutrition  are  reviewed  and  the  methods  of  teaching  in 
the  home  are  discussed. 

In  the  nurse  education  program,  nutrition  consultation  for  staff  and 
student  nurses  is  provided  through  individual  and  group  conferences.  The 
nutritionist  prepares  them  for  family  contacts  by  giving  them:  fundamen¬ 
tal  information  on  nutrition;  practical  suggestions  for  applying  it  to  the 
problems  they  meet  day  by  day;  and  help  in  teaching  more  effectively — 
by  making  them  aware  of  many  factors,  such  as  income,  nationality,  and 
home  facilities,  which  influence  food  habits.  Fortified  with  this  assistance, 
nurses  have  the  opportunity  to  weave  nutrition  education  into  all  pro¬ 
grams  designed  to  influence  the  health  of  pregnant  women  and  nursing 
mothers,  infants,  preschool  children,  school  children,  adolescents  and 
adults,  whether  they  are  ill,  convalescent,  or  well. 

Area  nurses  confer  with  the  nutritionist  on  special  problem  cases  when 
the  latter  makes  scheduled  visits  to  substation  offices.  The  patients’  food 
intake  records  are  reviewed  and  evaluated.  Plans  are  developed  by  the 
nurse  and  nutritionist  for  approaching  nutrition  problems.  At  future  con¬ 
ferences,  the  nurse  gives  a  progress  report  and  further  plans  are  made. 
Upon  request  of  the  nurse,  or  when  indicated,  the  nutritionist  makes  home 
visits  with  the  nurse.  This  gives  the  nutritionist  an  opportunity  to  demon¬ 
strate  methods,  tools,  and  techniques  of  teaching.  In  some  instances,  the 
nurse  may  assume  the  responsibility  for  the  nutrition  teaching  on  the 
visit.  An  evaluation  conference  follows  the  visit.  Such  a  visit  is,  in  effect, 
staff  education  rather  than  direct  service.  And  continuous  staff  education 
is  one  of  the  most  important  functions  of  the  nutritionist— to  equip  the 
nurse  with  the  most  recent  information  and  to  help  her  interpret  this  in¬ 
formation  to  families.  Group  conferences  are  scheduled  frequently  and  the 
subject  for  discussion  is  often  one  suggested  by  the  staff. 

Direct  services.— The  direct  nutrition  service  includes:  (1)  an  education 
program  in  a  maternity  clinic  and  child  health  conference  in  a  Negro  hous- 
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ing  project;  and  (2)  diet  instruction  to  patients  in  their  homes,  as  pre¬ 
scribed  by  physicians.  The  aims  of  the  nutrition  service  in  the  maternity 
clinic  are  to  improve  the  nutritional  status  of  the  patients  and  their  fami¬ 
lies,  to  influence  the  course  of  pregnancy,  and  to  improve  the  condition  of 
the  infant  at  birth.  The  nutritionist  attempts  through  individual  counsel¬ 
ing,  to  teach  the  mothers  the  essentials  of  normal  nutrition  and  to  help 
them  in  their  selection  of  food. 

In  the  child  health  conference  the  nutritionist  interprets  the  physician’s 
instructions  to  mothers  regarding  additions  of  new  foods,  including  meth¬ 
ods  of  preparing  and  introducing  the  foods  into  children’s  diets.  This  clinic 
provides  an  excellent  opportunity  to  follow  through  on  the  teaching  start¬ 
ed  in  the  maternity  clinic  and  to  emphasize  family  nutrition. 

The  second  type  of  direct  nutrition  service,  that  of  diet  therapy,  is  de¬ 
signed  to  give  instruction  to  patients  with  illnesses  requiring  specialized 
nutritional  help  such  as  diabetes,  obesity,  and  heart  disease.  Diet  in¬ 


struction  is  given  patients  in  their  homes  as  prescribed  by  physicians. 
Alter  securing  information  regarding  the  patient’s  food  habits,  the  nutri¬ 
tionist  develops  a  diet  plan  with  the  patient,  or  with  his  mother  if  the 
patient  is  a  child,  considering  his  food  likes  and  dislikes  and  his  nationality 
pattern.  After  the  diet  has  been  explained,  a  record  of  the  patient’s  food 
intake  in  the  home  is  kept  for  one  week.  On  the  second  visit,  the  nutrition¬ 
ist  reviews  the  food  intake  record,  points  out  errors,  and  makes  further 
suggestions  for  variation  in  the  diet.  The  number  of  follow-up  visits  needed 
cepends  upon  the  patient’s  adherence  to  the  diet  plan.  A  copy  of  the  diet 

nVtiem0!  1!iPhySidan‘  FHVate  Ph^sicians’  hospitals,  and  clinics  refer  their 
patients  to  the  nutritionist  for  diet  instruction. 

Nutrition  information.—. Printed  nutrition  information  in  the  form  of 

pamphlets  posters,  and  teaching  materials,  prepared  by  other  agencies  is 

sed  by  the  association.  Suitable  pieces  are  distributed  to  farnm  s  A 

th ^sfaff  nuts'oHrePdared  T  of  association^ 

Z, 7  °°,ds  m  plent,ful  suPP'y  and  reasonable  in  cost  and  sug- 

troit.  They  are  active  C™tacts  Wlth  other  agencies  and  groups  in  De¬ 
membership  on  the  Family  Budgrt  CounrilThT"  Pr°grams  induding 
hgures  and  budget  material  for  the  Detroit’ arett  Thly  "to  ^ 
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fessional  and  lay  groups.  I  hey  work  with  the  service  committee  of  the 
board  of  trustees  in  the  interpretation  and  promotion  of  the  nutrition  and 
diet  therapy  service  in  the  community.  Experience  and  observation  periods 
are  offered  to  students  of  undergraduate  and  graduate  nutrition  programs, 
and  nutrition  apprentices  with  the  State  Department  of  Health  spend  a 
portion  of  their  time  with  the  association. 

The  nutrition  service  of  the  association  was  established  in  1936  through 
a  grant  from  the  Children’s  Fund  of  Michigan,  plus  partial  support  from 
the  Community  Chest.  Since  1952,  the  United  Community  Services  has 
financed  the  program. 

RED  CROSS  CHAPTERS 

Example:  District  of  Columbia  Chapter 

The  Food  and  Nutrition  Service  Program  of  the  District  of  Columbia 
Chapter  of  the  American  National  Red  Cross  is  described  here  to  show 
how  the  Red  Cross  has  helped  to  meet  chapter  and  community  needs  in 
one  city  area. 

Chapter  services. — Major  emphasis  is  placed  on  the  nutrition  services 
rendered  to  other  services  and  programs  of  the  Red  Cross  chapter.  The 
following  are  representative:  a  program  of  counseling  servicemen  and 
veterans  and  their  dependents  is  an  example  of  co-ordination  with  Home 
Service.  A  budget  guide  is  prepared  by  the  nutritionist  twice  annually  for 
the  staff  of  Home  Service  workers  and  for  other  community  health  and 
welfare  agencies.  Through  the  Nursing  Service  the  nutritionist  provides 
technical  guidance  to  those  parts  of  the  home  nursing  courses  that  relate 
to  food  and  nutrition.  Also,  nutrition  education  materials  are  furnished 
students  of  the  nursing  courses. 

Through  the  Junior  Red  Cross,  the  nutrition  service  has  a  far-reaching 
assistance  program  of  nutrition  education  for  children  in  the  schools  of  the 
District  of  Columbia.  This  has  taken  the  form  of  aid  to  teachers,  particu¬ 
larly  in  the  elementary  grades.  A  number  of  teaching  materials  and  visual 
aids,  graded  to  the  level  of  the  child’s  learning,  have  been  developed  for 
use  in  the  program.  Two  demonstration  programs  on  integration  of  nutri¬ 
tion  in  the  curriculum  have  been  carried  by  the  Nutrition  Service  in  the 
District’s  elementary  schools-one,  a  three-year  demonstration  and  the 
other  a  one-year  program  for  student  teaching  in  a  laboratory  school.  I  he 
nutritionist  also  participates  in  the  leadership  workshop  for  training 
Junior  Red  Cross  leaders  and  in  the  Junior  Red  (Toss  Interschool  C  ounci 

ACFor  the  Blood  Program  the  nutritionist  provides  appropriate  nutrition  in 
fonnation  for  blood  donors  and  proposes  suitable  types  ol  refreshments  o 
be  served  at  the  blood  center  canteen. 
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Community  services— Nutrition  services  for  the  community  are  of  three 
broad  types:  (1)  mass  education;  (2)  class  or  group  education;  and  (3)  con¬ 
sultant  service  to  individuals.  Mass  education  consists  of  talks,  exhibits, 
films,  telecasts,  broadcasts,  newspaper  articles,  and  other  printed  litera¬ 
ture.  For  example,  the  nutritionist  telecasts  a  series  on  low-cost  meals  and 
provides,  on  request,  food  budget  guides  at  three  cost  levels. 

Class  or  group  education  consists  of  special  courses  offered  to  the  public 
in  meeting  specific  nutrition  problems.  These  include:  food-cost  workshops 
for  homemakers;  food  demonstrations  for  mothers  in  clinics;  a  canteen 
course  for  volunteers  who  are  trained  in  mass  feeding;  a  special  Girl  Scout 
course  for  the  nutrition  badge;  and  in-service  training  for  professional  and 
semiprofessional  groups,  such  as  caseworkers,  dental  hygienists,  nurses, 
teachers,  and  student  teachers.  Consultant  services  to  individuals  are  of¬ 
fered  both  to  other  Red  Cross  services  and  to  other  agencies  in  the  com¬ 
munity.  I  hey  include  consultation  with  caseworkers  and/or  clients  on 
special  diets,  budgeting  problems,  and  general  food  and  nutrition  subjects. 

The  regular  activities  and  services  of  the  chapter  are  available  to  com¬ 
munity  agencies,  for  example,  consultation  service  and  a  food  demonstra¬ 
tion  program  is  given  weekly  to  the  Child  Welfare  Clinic  of  Children’s 
Hospital.  Mothers  referred  by  the  doctors  or  nurses  are  guided  in  food 
training  for  the  baby  and  in  family  food  and  budget  problems. 

The  food  and  nutrition  program  of  Red  Cross  started  in  1908  as  part  of 
the  nursing  program  under  “feeding  the  sick.”  In  1919,  the  first  communi¬ 
ty  nutrition  education  program  was  initiated.  In  1921,  a  separate  Nutri¬ 
tion  Service  was  established,  which  has  varied  in  strength  through  the 

fonn'  ('Urent!.y  23  chapters  have  paid  personnel  in  food  and  nutrition; 

’  o  t  le  3,700  chapters  have  volunteer  food  and  nutrition  chairmen. 


COMMUNITY  NUTRITION  AGENCIES 

Example:  Nutrition  Association  of  Greater  Cleveland 
In  some  localities  a  service  is  established  to  provide  nutrition  consult* 

xistsinrWl8  TTg  agenCi6S  in  the  community.  Such  a  situation 
exists  m  C  leveland,  where  the  Cleveland  Nutrition  Association  serves  the 

staffs1'5  m  C°mmUnity  WhiCh  d°  n0t  emP,oy  nutritionists  on  their  own 

The  Nutrition  Association  uses  the  indirect  method  of  nutrition  educa 

nutritionist  with  the  assistance lfa  SmaU  staff  The/  “  ‘‘T*  *  “  cWef 
services  to  public  health  agencies— both  v  I  ’  ,  ’  PT'de  consultation 

and  public  school  systems.  Social  work  groups  ho/pitl, 
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institutions  are  not  included  because  in  Cleveland  these  organizations  have 
specialists  on  their  own  staffs.  Social  work  agencies  employ  home  econo¬ 
mists  and  there  is  a  consultant  dietitian  for  all  institutions  in  the  Welfare 
Federation. 

The  agencies  served  use  the  association  to  keep  them  up  to  date  in  nu¬ 
trition  and  to  help  them  make  practical  applications  of  the  science  of  nu¬ 
trition.  Help  is  given  by  means  of  group  meetings,  individual  conferences, 
letters,  bulletins,  and  printed  materials.  More  specifically,  nutritionists  of 
the  association  talk  to  the  staffs  of  the  agencies  on  new  findings  in  nutri¬ 
tion;  help  to  relate  current  nutrition  information  to  questions  of  local  sig¬ 
nificance;  suggest  emphasis  and  teaching  methods  in  school  nutrition  pro¬ 
grams;  sit  in  on  family  case  conferences  at  staff  meetings;  help  with  ex¬ 
hibit  ideas;  and  demonstrate  the  value  of  nutrition  services.  The  demon¬ 
stration  plan  brought  results  when  the  Cleveland  Division  of  Health  put 
its  first  nutritionist  on  its  payroll  as  a  result  of  the  loan,  for  more  than  a 
year,  of  an  association  staff  nutritionist. 

The  association  is  supported  by  the  Community  Chest  and  is  a  member 
of  the  Welfare  Federation.  It  is  the  only  nutrition  agency,  as  such,  in  this 
country. 

OUT-PATIENT  CLINICS 


Example:  Montgomery  Ward  Clinic,  School  of 
Medicine,  Northwestern  University 

Out-patient  clinics  offer  still  another  avenue  for  nutrition  service.  They 
are  of  two  general  types:  medical  clinics  and  food  and  nutrition  clinics. 
Nutritionists  serve  both  types.  After  diagnosis  in  a  medical  clinic,  a  pa¬ 
tient  may  be  referred  for  nutrition  consultation  to  the  same  clinic.  Or  he 
may  be  referred  to  a  special  nutrition  clinic,  if  such  a  clinic  is  available 
and  if  nutrition  is  a  major  factor  in  the  treatment  of  the  disease.  In  the 
medical  clinic  the  nutritionist  may  handle  the  consultation  herself  or  sie 
may  have  prepared  the  nurse  to  handle  all  or  part  of  it. 

Direct  service  is  given  in  food  and  nutrition  clinics  where  dietitians  and 
nutritionists  are  in  charge.  The  patient  is  advised  on  ways  to  adjust  his 
home  diet  as  a  means  of  helping  to  improve  the  conditions  for  which  he 
has  been  referred.  This  requires  an  adaptation  of  the  normal  adequate 
diet  to  suit  each  individual  situation.  Children  are  served,  first  hand,  as 
patients  or  through  the  assistance  in  meal  planning  given  their  mothers. 
p  nZhUou  clinic  - The  Montgomery  Ward  Clinic  of  the  School  of  Medi¬ 
cine  of  Northwestern  University  is  described  here  as  an  example  o 
trition  Clinic.  Patients  are  referred  to  the  nutrition  dime  by  a  ten  g 
physicians  of  the  general  out-patient  clinic  of  the  medical  school.  These 
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patients,  who  are  ambulatory,  are  given  dietary  help  for  such  disabilities 
as  overweight,  underweight,  diabetes,  diseases  of  the  gastrointestinal 
tract,  allergies,  and  cardio-vascular  diseases.  They  are  also  given  aid  with 
prenatal  diets  and  with  plans  for  normal  adequate  meals  for  the  family. 
The  clinic  is  manned  by  two  full-time  nutritionists.  Consultation  is  usually 
given  patients  in  individual  interviews  although  some  persons  needing 
help  with  weight  control  are  met  in  groups.  Patients  have  limited  financial 
means,  many  have  inadequate  housekeeping  facilities,  and  the  extent  ol 
their  education  varies.  These  facts  are  taken  into  consideration  in  working 
with  the  patients. 

The  crux  of  the  task  for  the  nutritionist  is  to  get  people  to  want  to 
change  their  food  habits.  It  is  only  by  so  doing  that  suggestions  made  in 
the  nutrition  clinic  will  carry  over  to  the  home.  To  motivate  patients 
takes  experience,  ingenuity,  patience,  and  knowledge  of,  and  interest  in, 
people.  Basic  to  it  all  is  familiarity  with  the  patient’s  medical  and  social 
history.  These  records  are  in  the  nutritionist’s  hands  before  the  patient  is 
interviewed. 


The  nutritionist' s  role. — The  chief  nutritionist  at  Montgomery  Ward 
Clinic  has  outlined  briefly  the  following  suggestions  for  helping  patients  to 
help  themselves:  create  an  “easy”  atmosphere  in  the  interview,  explain 
the  nutritionist’s  function,  discuss  the  patient’s  problem  simply,  interpret 
the  role  of  the  diet  in  his  physical  development,  encourage  him  to  express 
himself;  use  simple,  homely  examples  and  comparisons  in  nutrition  teach¬ 
ing  and  base  it  on  elementary  printed  material  which  may  be  taken  home; 
work  out  the  diet  with  the  patient;  consider  racial,  religious,  and  regional 
lood  customs,  and  in  so  far  as  possible,  help  the  patient  to  adjust  his  diet 
around  the  foods  he  knows  and  likes;  keep  the  diet  within  the  financial 
means  of  the  patient  and  within  the  limitations  of  his  cooking  facilities; 
give  him  confidence  by  praising  him  when  possible,  and  by  developing  the 
dietary  program  as  he  is  able  to  accept  it;  encourage  him  to  make  return 

visits  to  evaluate  the  program  and  to  clarify  the  points  not  understood  at 
the  initial  visit. 


Group  work.— For  the  group  work  on  weight  control,  the  same  basic  prin¬ 
ciples  apply.  Patients  are  invited  to  join  the  group  only  if  that  approach 
seems  indicated  alter  one  or  more  interviews.  Monthly  meetings  of  the 
group  are  devoted  to  common  problems  with  respect  to  weight  control 
argely  determined  by  the  patients  themselves.  Additional  aid  and  encour¬ 
agement  is  given  in  such  forms  as  the  keeping  of  weight  records;  printed 

a",d  s^mTf  Tf tl0ns  0,1  diet  and  marketins;  food  models  and  charts; 

°°  emonstrations,  using  limited  equipment  such  as  that 
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available  in  the  patients’  homes.  When  the  patient  has  lost  weight  to  the 
doctor’s  satisfaction,  a  normal  dietary  plan  is  worked  out  with  the  patient 
for  maintaining  his  weight  at  this  level.  The  nutritionist  sees  the  patient 
several  times  at  monthly  intervals  until  she  feels  he  understands  the  new 
routine. 

OTHER  HEALTH  AGENCIES 

There  are  other  nutrition  services  available  to  certain  localities.  Some  of 
these  are  provided  by  local  health  agencies,  others  by  local  units  of  national 
agencies.  An  example  of  the  latter  type  is  the  nutrition  service  available 
through  the  Chicago  and  Cook  County  Tuberculosis  Institute.  A  full¬ 
time  nutritionist  of  the  institute  devotes  her  elforts  to  stall  education  in 
nutrition;  to  work  with  hospital  patients  suffering  from  tuberculosis  who 
are  soon  to  be  discharged;  to  the  education  of  nurses  in  the  clinics  of  the 
Municipal  Tuberculosis  Sanitarium;  and,  to  a  lesser  extent,  to  nutrition 

education  in  the  schools  of  the  county. 

An  example  of  a  strictly  local  nutrition  service  is  that  of  the  Chicago 
Maternity  Center,  which  provides  medical  service  for  home-delivered 
babies.  It  offers  nutrition  consultation  service  to  pregnant  women  and 
mothers  who  are  served  by  the  center. 


EXAMPLES  OF  NUTRITION  SERVICES  IN  OTHER 
STATE  AND  LOCAL  AGENCIES 

There  are  many  other  nutrition  services  performed  at  state  and  local 
levels  These  are  provided  by  agencies  which  include  the  improvement  of 
health  and  nutrition  as  only  one  of  their  several  objectives.  The  purpose 
of  this  section  is  to  give  the  reader  a  brief  overview  of  some  of  the  nutri¬ 
tion  services  and  activities  of  major  agencies  in  this  category.  As  m  t  e 
previous  section,  examples  are  cited  of  currently  active  programs,  both 
governmental  and  nongovernmental.  The  nutrition  services  are  directed 
by  nutritionists  or  by  home  economists,  who  are  adequately  trainee  in 
nutrition  to  perform  the  tasks  required.  The  programs  to  be  described  are 
examples  of  hose  carried  on  by  state  extension  services,  state  experiment 
stations^  state  and  local  welfare  agencies,  and  by  the  various  food 

industries. 

STATE  EXTENSION  SERVIC  F.S 

Example:  State  of  West  Virginia 

r  virLrinia  Extension  Service  is  direct- 

The  nutrition  program  of  the  W  est  V  ir  m.a  edu_ 

to^^Me^utrition  -sulfation 
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to  the  home  economics-trained  county  home  demonstration  agents  ol  the 
state,  to  the  4-H  Club  agents,  and  to  the  lay  leaders,  who  in  turn  work 
with  the  men,  women,  and  children  in  the  rural  areas  of  the  state.  (  hildren 
are  served  as  members  of  family  groups  and  as  individuals  in  4-H  C  lubs. 

Nutrition  information  flows  through  two  chief  channels:  farm  women  s 
clubs  and  4-H  Clubs,  both  organized  at  the  county  level.  The  following 
procedures  are  typical  of  those  used  in  the  case  of  farm  women’s  clubs:  the 
state  nutrition  specialist  considers  with  county  club  representatives,  who 
serve  as  lay  leaders,  and  home  demonstration  agents,  suitable  nutrition 
projects  for  the  year  when  they  meet  annually  in  a  state  planning  confer¬ 
ence.  The  actual  projects  are  agreed  upon  by  the  leaders  after  group  dis¬ 
cussions  and  committee  action.  The  projects  are  based  on  the  needs  of  the 
people  of  the  state  as  revealed  by  information  gathered  by  the  leaders 
prior  to  the  state  conference.  From  these  suggested  nutrition  projects, 
the  county  councils  of  the  women’s  clubs  select  the  ones  on  which  their 
own  clubs  will  concentrate  during  the  ensuing  year.  Thus,  the  demo¬ 
cratic  process  is  followed  in  developing  the  program  around  the  most 
pressing  nutritional  needs. 

A  nutrition  project. — In  one  recent  year  in  West  Virginia,  the  increase 


of  vitamin  A  in  family  meals  was  chosen  as  one  of  several  objectives  for  the 
nutrition  program.  The  educational  program  took  such  forms  as  the  fol¬ 
lowing:  a  lesson  on  vitamin  A  at  county  club  meetings;  encouragement  of 
winter  gardens;  emphasis  on  canning  and  freezing  green  and  yellow  vege¬ 
tables;  suggestions  for  serving  raw  green  and  yellow  vegetables  for  refresh¬ 
ments;  use  of  movies,  leaflets,  and  other  materials  on  vitamin  A,  the  foods 
which  supply  it,  and  methods  of  serving  them. 

1  he  state  nutrition  specialist  and  the  home  demonstration  agent  in  each 
county  briefed  the  lay  leaders,  who  presented  the  nutrition  lessons  to  the 
individual  clubs.  The  briefing  was  done  at  county  training  conferences 
held  throughout  the  state.  At  least  one-half  day  was  devoted  to  training 
for  each  lesson.  The  vitamin  A  lesson  included :  the  functions  of  vitamin  A 
in  the  body,  the  consequences  of  shortages,  the  chief  sources,  etc.  Illustra¬ 
tive  material  which  the  lay  leaders  could  use  in  their  own  lessons  were 
demonstrated.  A  sample  demonstration  of  the  preparation  of  foods  rich  in 
vitamin  A  was  given,  and  the  menu  of  the  noon  lunch  was  planned  to  tie 
in  with  the  subject.  Skits  and  panel  discussions  were  developed  to  bring 

. . . . . 

proLt^TheVr^f  °UP  ^  i,”dividual  me^rs  of  clubs  undertake 

.  i  rry  em  out  in  their  own  homes  under  the  direction  of 
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the  home  demonstration  agent,  with  the  aid  of  the  state  nutrition  special¬ 
ist.  These  projects  may  be  on  such  subjects  as  meals  for  children  or  the 
family  food  supply. 

Co-operative  projects. — An  important  aspect  of  the  nutrition  program  in 
West  Virginia  is  the  co-operative  projects  with  allied  subject  matter  fields 
such  as  dairying,  poultry,  and  gardening.  A  co-operative  garden  project 
begins  with  joint  planning  of  the  state  nutrition  specialist  and  the  state 
gardening  specialist — the  former  chiefly  concerned  with  kinds  of  vege- 


Courtesy  of  National  Committee  on  Girls  and  Boys  Club  Work,  Inc. 

_  '  , , _ Nutrition  Services-  4-H  Club  members  learn  the  care,  preservation,  and  prepara¬ 

tion  of  food  as  part  of  their  experience  in  planning 

National  and  state  extension  nutritionists  give  assis  volunteer  4-H  Club  leaders 

4-H  Club  agents,  county  home  demonstration  agents  (.right),  and 

tables-  the  latter  with  varieties.  Each  year  three  pilot  gardens  are  planted 
tables  the  latter,  der  the  direction  of  the  gardening 

spedalist.  Efforts  are  made 

Li  Li-.  Cooking  t. "d 
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serve  flavor  are  demonstrated  and  menu  planning  emphasizing  use  of 
vegetables,  particularly  the  green  and  yellow  kinds,  are  an  important 
aspect  of  these  meetings. 

4-II  Clubs—  Nutrition  services  to  4-H  Clubs  in  West  Virginia  are  ren¬ 
dered  by  the  state  nutrition  specialist  and  the  county  home  demonstration 
agents  through  the  4-H  Club  agents,  4-H  Club  volunteer  leaders,  and  the 
adult  4-H  Club  council.  Nutrition  consultation  is  given  at  various  state 
conferences.  Outlines  and  suggestions  for  nutrition  projects  and  for  food 
demonstrations,  prepared  by  nutritionists  at  the  national  or  state  level,  are 
often  interpreted  for  the  4-H  Club  agents  and  lay  leaders  by  the  home 
demonstration  agents.  The  same  is  true  for  the  camping  program  projects 
which  are  undertaken  annually  at  county  camps. 

4-H  Club  boys  and  girls  carry  on  a  variety  of  nutrition  projects.  In  ad¬ 
dition  to  group  activities  club  members  assume  individual  projects.  It  is 
estimated  that  there  are  some  five  to  six  thousand  food  and  nutrition 
projects  carried  on  annually  by  girls  and  boys  in  West  Virginia  (Fig. 
13).  Results  are  exhibited  at  local  club  meetings  and  at  county  fairs. 

The  state  nutrition  specialist  advances  the  cause  of  nutrition  in  the 
state  by  co-operating  with  other  nutrition-trained  persons  of  West  Vir¬ 
ginia  in  professional  activities.  She  is  an  active  member  of  the  State  Nu¬ 
trition  Committee,  for  example,  which  represents  the  private  and  official 
groups  of  the  state  working  for  better  nutrition  of  the  people.  She  has  been 
a  consulting  member  of  a  committee  of  the  State  Department  of  Educa¬ 
tion,  whose  function  it  is  to  prepare  nutrition  education  materials.  She  has 
co-operated  with  the  State  Health  Department  on  projects  designed  to 
improve  the  food  habits  of  the  people  of  the  state. 


STATE  EXPERIMENT  STATIONS 

Example:  North  Central  Region 

.  Nutrltlon  research  of  experiment  stations,  as  it  is  related  to  children, 
includes  studies  of  nutritional  status,  nutritional  requirements,  food  con¬ 
sumption  and  nutritive  value  of  diets,  and  nutritional  improvement 
through  education  and  management.  Such  research  is  of  interest  in  this 
chapter  as  it  may  be  carried  on  with  the  co-operation  of  service  agencies 

O  the  community  and  as  it  may  lay  the  background  for  local  nutrition 
education  programs. 

An  example  of  such  research  is  that  conducted  by  the  State  Expert 
ment  Stat.ons  of  Iowa,  Kansas,  and  Ohio  of  the  North  Cent^gn  . 

J  Nonh  Central  Regi„„  of  the  Office  of  Experiment  Stations,  u  s.  Department  of 
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with  Human  Nutrition  and  Home  Economics  Research,  in  collaboration 
with  the  health  and  education  agencies  of  the  states  and  communities  in¬ 
volved.  Chart  28  shows  the  general  plan  of  co-operation  and  the  many 
avenues  through  which  co-operative  effort  was  achieved.  The  research 
project,  which  was  part  of  a  larger  study  including  additional  states  of  the 
North  Central  Region,  was  titled:  “The  Nutritional  Status  of  School  Chil- 


fc*4  -» 
Iff  V! 


CHART  28 

A  General  Plan  of  Co-operation  for  the  Study  of  Nutrition 

of  School  Children* 
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_  ,  ■  wt  \  I  Marlatt  and  M.  Hathaway,  “Working  Together  for  a  Better  Under- 

JZ  ^’cLL,Z , « .M,reh, 

dren.  The  School  Lunch  as  an  Influencing  Factor.”  Ihe  following  types 

o  data  were  collected:  dietary-three-  and  seven-day  records  on  ch.ldren 

Dhvskal'measurements  and  nutritional  inspection,  laboratory  analyse  of 
blood,  and  personal  information  on  sudt rmattersas  income,  “  faP",SOfood 

ty  and  mental  development  raPngs.  U  ^ wire  selected  by  ran- 
consumption  data  were  also  o  i  ai  states.  Some  of 

dom  sampling  in  different  populate  areas  o  each  of  the 

the  schools  served  noon  lunch,  others  oc  n°  -  ^  ^  research  are 

not  yet  completed.  Obviously  they 
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will  provide  ammunition  for  nutrition  programs,  in  the  respective  states, 
for  years  to  come.  But  the  benefits  from  the  project  began  much  earlier 
— with  the  co-operative  venture  itself.  The  combined  facilities  of  the  ex¬ 
periment  stations  and  the  colleges  were  available,  and  working  relations 
were  established  with  the  several  areas  in  home  economics  as  well  as  with 
related  fields.  The  physicians,  dentists,  and  biochemists  from  the  colleges 
worked  with  the  physicians  and  nurses  from  health  departments  on  the 
physical  condition  of  children.  The  State  Departments  of  Education  and 
of  Health  were  avenues  for  reaching  the  schools  and  eventually  the  children 
and  their  parents.  This  all  augured  well  for  the  action  programs  to  follow. 
In  the  words  of  the  investigators: 

As  work  progressed  in  the  community,  interest  among  school  personnel  and  parents 
seemed  to  grow  and  requests  came  for  reports  of  results.  Cooperation  with  the  depart¬ 
ments  of  health  education  facilitated  dissemination  of  the  practical  applications  of  this 
information. 

Thus,  the  people  of  the  communities  were  receptive  to  prospective  pro¬ 
grams,  and  the  agencies  which  were  to  administer  them  were  motivated 
by  their  firsthand  knowledge  of  the  findings. 


OTHER  AGENCIES  AND  GROUPS 


Welfare  agencies. — Welfare  agencies  providing  financial  aid  to  needy 
and  blind  children  in  their  own  homes  render  a  type  of  nutrition  service. 
In  Illinois,  for  example,  federal  and  state  funds  are  disbursed,  through  the 
Illinois  Public  Aid  Commission,  to  county  departments  of  public  welfare 
and  thence  to  individual  families.  Home  economists  on  the  staff  of  the 
State  Public  Aid  Commission  serve  the  nutritional  needs  of  children,  in¬ 
directly,  by  developing  a  standard  food  budget  which  allows  for  the  pur¬ 
chase  of  adequate  amounts  of  foods  for  each  individual  in  the  family,  ac¬ 
cording  to  his  nutritional  needs.  Home  economists  at  the  state  level  inter¬ 
pret  the  standard  budget  to  home  economists  of  county  departments  of 
welfare,  when  there  are  such  specialists,  or  to  social  caseworkers  and  other 
stab  members  at  the  county  level.  County  staff  members,  in  turn,  work 

ith  individual  families  receiving  aid-interpreting  the  budget  and  help- 

ng  em  to  understand  the  importance  of  purchasing  the  foods  in  the 
kinds  and  amounts  advised. 

National  School  Lunch  Program.- Home  economists  also  give  the  school 
lunch  movement  assistance  locally,  through  regional  and 
serving  the  Nationa]  School  Lunch  Program  ^0  af"C'eS 
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lunchrooms  in  the  interest  of  serving  children  good  lunches  at  minimum 
cost.  In  some  states,  home  economists  or  nutritionists,  as  members  of 
staffs  of  state  departments  of  education,  serve  as  school  lunch  supervisors. 
They  assist  managers  to  utilize  the  school  lunch  to  teach  good  food 
practices. 

Industrv-supported  local  programs. — Some  of  the  associations  supported 
by  food  industries,  as  well  as  individual  companies,  conduct  regional, 
state,  and  local  food  and/or  nutrition  programs.  Practically  all  of  the  food 
associations  employ  home  economists  who  give  lecture  demonstrations  be¬ 
fore  college,  high-school,  and  consumer  groups. 

The  National  Dairy  Council  is  the  only  industry-supported  association 
which  provides  a  relatively  large  number  of  resident  nutritionists  who 
render  service  locally.  I  hey  serve  in  certain  city,  county,  state,  or  re 
gional  areas  where  the  local  dairy  industry  provides  financial  support.  The 
program  is  composed  of  varied  community  nutrition  activities,  similar  in 
character  and  scope  to  those  of  other  state  and  local  agencies  described  in 
the  preceding  pages  of  this  chapter. 


SERVICES  OF  STATE  AND  LOCAL 
NUTRITION  COMMITTEES 

Elsewhere  in  this  text,  state  and  local  nutrition  committees  have  been 
referred  to  as  co-ordinating  forces  in  the  community.  In  this  section,  the 
ways  in  which  such  committees  cut  across  agency  lines  to  achieve  com¬ 
munity-wide  benefits  will  be  discussed  more  specifically.  One  example  eac  i 
of  state  and  local  committees  has  been  chosen  to  illustrate  the  kind  o  nu¬ 
trition  activities  which  can  be  carried  on  and  the  results  which  may 
accomplished  by  joint  planning  and  effort. 

STATE  NUTRITION  COMMITTEES 

Example:  Puerto  Rico  Nutrition  Committee 
The  Puerto  Rico  Nutrition  Committee,  which  has  the  status  of  a  state 

tutions  and  agencies  on  t  t  i.  an  p roeranr  the  Department  of 

Department  of  the  schools;  the  School  Lunch  Program,  P 

Home  Economics,  the  Extension  Sfrv.ce,  the  Schod  o  Medici^  . 

Experiment  Station  of  the  University  of  Puerto  R  ,  •  has 

x  ;r— . . - 

education  and  service  on  the  island. 
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The  committee  was  first  set  up  in  1940  in  the  same  way  as  were  those  in 
the  states,  and  a  few  activities  were  carried  out.  The  real  beginning  of  the 
present  committee  came  as  a  result  of  a  nutrition  workshop  carried  out 
in  June,  1943,  sponsored  by  the  National  Nutrition  Program  and  local 
agencies.  This  workshop  was  attended  by  some  sixty-six  representatives  of 
all  island  agencies  having  any  stake  in  the  nutrition  program:  men  and 
women  extension  agents,  vocational  agriculture  and  home  economics 
teachers,  school  principals  and  teachers,  social  workers,  and  nurses.  To¬ 
gether  these  representatives  worked  for  one  month,  analyzing  the  island’s 
nutrition  problems  and  outlining  ways  and  means  of  attacking  them. 
After  the  close  of  the  workshop,  the  present  nutrition  committee  was  or¬ 
ganized,  and  it  has  been  an  active  and  effective  body  ever  since. 

The  objective  of  the  committee  today,  as  stated  in  its  rules  and  regula¬ 
tions,  is  “to  improve  the  nutritional  status  of  the  people  of  Puerto  Rico  by 
initiating,  coordinating,  and  extending  those  activities  concerned  with  the 
nutrition  of  the  people.  ...”  The  main  points  of  attack  are  as  follows: 
increased  milk  consumption;  more  “yellows  and  greens”;  more  and  better- 
quality  protein;  improvement  of  cereal  products;  increased  use  of  native 
fruits;  increased  home  food  production;  and  the  school  lunch  program.  To 
carry  on  these  programs  the  committee  has  developed  many  of  its  own 
teaching  materials.  Space  permits  only  a  brief  mention  of  each  of  these 
activities. 


Increased  milk  consumption. — The  committee  is  behind  every  move¬ 
ment  to  increase  consumption  of  milk  whether  it  be  through  increased 
milk  production  or  through  better  distribution  of  milk  to  deficient  areas. 
A  project  to  provide  families  with  goats  at  a  minimum  price  is  recently  be¬ 
ing  sponsored  by  the  Nutrition  Committee.  It  is  realized,  however,  that 
the  strongest  hope  of  getting  milk  to  the  most  deficient  groups  is  through 
making  available  to  them  a  cheap  form  of  concentrated  milk,  such  as  dry 
skim  milk.  Accordingly,  this  milk  was  put  on  the  market  in  quart-equiva- 
ent  I)acjaSes  at  a  price  about  half  that  of  any  form  of  whole  milk.  Simul¬ 
taneously,  an  educational  program  was  launched  by  the  nutrition  com¬ 
mittee  through  its  constituent  agencies.  A  lecture-demonstration  was 
prepared  to  teach  what  the  milk  is,  its  nutritive  value  and  use,  and  how 
s  loss  of  vitamin  A  can  be  compensated  for  by  the  greater  use  of  calabaza 
and  ydlow  sweet  potatoes.  Training  meetings  were  held  in  strategic  places 
the  island  to  prepare  home  economists  and  other  qualified  ptrsons  to 
give  the  demonstrations.  Several  hundred  persons  have  received  such 

50  OOoT  they  in  turn  have  already  given  demonstrations  to  more  than 
50,000  housewives  or  other  lay  persons.  A  movie  of  this  demo, istratLn  has 
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been  made  in  order  that  the  program  may  be  even  more  widely  extended. 

More  “yellows  and  greens.” — The  Nutrition  Committee  is  putting  major 
efforts  into  a  campaign  to  promote  the  greater  use  of  calabaza  (a  type  of 
squash  or  pumpkin,  rich  in  carotene).  This  was  selected  as  the  line  of 
least  resistance  for  increasing  the  vitamin  A  content  of  the  diets,  because 
it  is  already  liked  and  used  in  most  homes,  but  used  in  small  amounts. 
Agronomists  have  prepared  directions  for  growing  calabaza,  and  nutri¬ 
tionists  have  prepared  a  film  strip  and  accompanying  script  to  teach  the 
food  value  and  economy  of  the  calabaza  and  to  encourage  the  planting  of 
it  in  yards,  vacant  lots,  and  along  the  roadsides.  This  program  has  the  per¬ 
sonal  backing  of  the  commissioner  of  agriculture  and  the  governor,  as  well 


as  all  the  agencies  concerned. 

More  and  better-quality  protein.— Efforts  to  improve  the  amount  and 
quality  of  protein  are  being  directed  along  several  lines:  (a)  increasing  the 
use  of  milk,  as  described  above;  ( b )  encouraging  the  raising  of  rabbits; 
(y)  promoting  greater  use  of  chick  peas  (garbanzos)  and  pigeon  peas 
(gandules),  which  have  been  shown  to  be  superior  to  the  commonly  used 
red  kidney  bean  and  equal  to  the  soy  bean  in  the  quality  of  protein.  Both 
types  of  peas  are  already  liked  and  used  to  some  extent.  Efforts  are  there¬ 
fore  being  made  by  the  Nutrition  Committee  to  induce  families  who  can 
afford  little  or  no  meat  to  increase  their  use  of  these  higher  quality 
legumes  as  one  means  of  improving  their  protein  intake  at  little  or  no 
additional  cost.  Planting  hedges  of  pigeon  peas  is  also  urged  for  families 

who  have  space  for  them.  , 

Improvement  of  cereal  products.- The  Nutrition  Committee  sponsored 

legislation  which  resulted  in  the  passage,  in  May,  1945,  of  a  law  requiring 
that  all  flour  and  flour  products  sold  in  Puerto  Rico  be  enriched  according 

to  standards  prevailing  in  the  States.  . 

But  rice  is  the  staple  cereal  in  Puerto  Rico  and  is  the  only  one  used  in 
many  families.  The  average  daily  per  capita  consumption  is  6.6  ounces.  This 
nrovides  about  660  calories,  or  nearly  one-third  of  the  average  ca  one 
take  of  the  island.  The  rice  is  the  white  polished  variety.  W hen  a  practica 
method  became  available  for  enrichment  of  rice  without  any  change  n 
color,  taste,  or  texture,  the  Nutrition  Committee  again  ^n-ed  eg,  a- 

^slSsTttant  improvement  in  the  diets  of  the  people  without 
the  necessity  of  an  educationaUirogram^^  made  by  the  committee 

Increased  use  of  native  fruits.  nnd  economy  of  their  own 

to  teach  the  people  the  superior  nutritive  value  a  > 

native  fruits  and  to  encourage  wider  use  and  production  of  them,  g 
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tural  agents  are  promoting  the  planting  of  fruit  trees  around  homes  b> 
supplying  the  trees  and  demonstrating  how  to  plant  and  care  tor  them. 
Fruit  trees  are  also  planted  along  the  roadsides  on  the  island  so  that  free 
fruit  may  be  available  to  people  who  might  otherwise  not  have  it.  Empha¬ 
sis  is  given  to  fruits  rich  in  vitamin  C,  such  as  the  guava,  mango,  and  the 
acerola  (West  Indian  cherry). 

Increased  home  food  production. — The  main  hope  for  improving  nutri¬ 
tion  in  Puerto  Rico,  especially  of  rural  families,  lies  in  the  increased  home 
production  of  food.  Two-thirds  of  all  families  live  in  rural  areas,  yet  only 
one-third  of  these  families  have  a  garden  of  any  kind  and  relatively  few  of 
them  keep  meat  or  milk-producing  animals.  Only  by  a  drastic  change  in 
this  situation  can  better  nutrition  be  hoped  for.  The  Nutrition  Committee 
program,  therefore,  as  outlined  above,  is  promoting  the  planting  of  vege¬ 
table  gardens,  fruit  trees,  and  hedges  of  pigeon  peas;  the  raising  of  yellow 
varieties  of  viandas,  especially  yellow  sweet  potatoes  and  calabaza;  and 
the  keeping  of  meat  and  milk-producing  animals  when  feasible. 

The  school  lunch  program. — The  Nutrition  Committee  actively  sponsors 
the  school  lunch  program — one  of  the  most  effective  nutrition  measures  in 
Puerto  Rico.  Adequate  lunches  are  now  being  served  daily  to  213,921 
children  in  over  sixteen  hundred  schools.  Only  150  small  schools  in  the 
island  lack  lunchroom  services.  In  school  lunches,  the  children  have  learned 
to  drink  any  kind  of  milk  that  is  served,  to  eat  dried  eggs,  chick  peas,  car¬ 
rots,  and  all  other  foods  served  to  them.  The  lunches  thus  afford  not  only 
direct  nutritional  improvement  but  also  training  in  food  habits  that  will 
carry  over  into  the  children’s  families. 

Educational  materials—  The  Nutrition  Committee  has  developed 
movies,  slide  films,  booklets,  charts,  exhibits,  dramatizations,  and  demon¬ 
strations  to  get  their  educational  program  across  in  the  most  effective  way. 
A  recent  venture  is  a  food  chart,  similar  to  the  “Basic  Seven,”  but  adapted 
to  the  particular  needs  of  Puerto  Rico  and  referred  to  as  the  “Basic  Four.” 
It  is  designed  to  teach  the  Puerto  Rican  people  the  foods  they  need  to  eat 
to  have  an  adequate  diet  (see  Fig.  18,  p.  499).  The  large  section  at  the 
bottom  of  the  circle  is  labeled:  “Foods  that  almost  everyone  eats.”  Em- 
p  lasis  is  put  on  the  four  food  groups  that  must  be  added  to  these  to  make 
the  did  complete:  milk,  protein  foods,  yellow  and  green  vegetables  and 
fresh  nauve  fruits.  The  title  is  “Alimentos  Protectores  para  Puerto  Rico  " 
or  Protective  1-oods  for  Puerto  Rico.”  This  “Basic  Four”  chart  is  beine 
mitteeT  f‘ the  vari<™s  member  agencies  of  the  Nutrition  Com 
CTo  leaflCt  Pr°Viding  nUtriti°"  inf<“n  telling 
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LOCAL  NUTRITION  COMMITTEES 


Example:  Rochester  and  Monroe  County  Nutrition  Committee 

The  Rochester  and  Monroe  County  Nutrition  Committee  of  Rochester, 
New  York,  is  an  example  of  co-operation  among  county  and  city  agencies 
working  in  behalf  of  good  nutrition.  The  membership  of  the  committee 
is  composed  of  representatives  of  these  various  agencies.  They  include  the 
schools  and  school  lunch,  industry,  the  Home  Bureau,  Extension  Service, 
the  Red  Cross,  the  Visiting  Nurse  Association,  and  the  Medical  School  of 
the  University  of  Rochester.  The  committee  was  organized  in  1940  as  part 
of  the  National  Nutrition  Program,  associated  with  defense  efforts  preced¬ 
ing  World  War  II.  Committee  activities  are  based  on  actual  nutrition 
needs  of  the  community  and  the  committee  demonstrates  remarkable 
teamwork  in  carrying  them  out.  Projects  usually  originate  with  member 
agencies  which  are  in  a  position  to  see  particular  problems.  A  problem  is 
presented  to  the  committee  for  consideration  and  if  accepted  is  attacked 
jointly,  as  well  as  by  each  agency  in  its  own  way  and  with  its  own  staff. 

Following  are  a  few  recent  committee  undertakings: 

Better  breakfasts.— A  breakfast  project  resulted  from  the  fact  that  dieti- 

tians  at  the  Eastman  Kodak  Company  discovered  that  many  employees 

came  to  work  with  unsuitable  breakfasts  or  none  at  all.  Member  agencies 

decided  to  join  Kodak  in  a  campaign  for  better  breakfasts,  all  working 

simultaneously.  Each  agency  developed  a  breakfast  program  whrch 

seemed  most  effective  for  its  own  group.  '1  he  schools  adopted  tt  in 

and  “Loser”  breakfasts  and  children  learned  to  choose  good  breakfast 

from  “cafeterias”  equipped  with  food  models.  The  general  public  was 

reached  through  food  demonstrations  of  good  breakfasts  put  on  by  t  e  gas 

Ind  electric  companies  and  through  newspaper  articles  and  radio  an 

telev  En  programs,  prepared  and  staged  by  members  of  the  nutritmn 
television  ,  fc,  >  i  communi  learned  0f  the  importance  of  better 

breakfasts  from  different  sources  and  frequently  from  more  than  one 


source. 


Weight  control- The  nutrition  committee  decided  to  explore  the  proli- 

c  •  ut  rnmllv  after  becoming  aware  of  the  dangers 

lem  of  overweight  lo  y  A  ®  rising  amount  of  obesity  was 

weight  as  a  national  hec  J  .  ,  i  1  q^e  school  physician 

found  among  children  in.  “  T"nts  of  such  children  and  sought  their 

discussed  the  situation  w.  economics  teacher,  the  lunchroom 

co-operation.  As  a  result,  children  to  improve  their 

manager,  and  the .choo  nurse  ^  of  community  educa- 

food  habits.  Need  was  also  felt  for  a  genera,  p  8 
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tion  on  the  dangers  of  obesity.  Nutritionists  of  the  Red  Cross  and  the 
Health  Association  of  Rochester  and  Monroe  County  held  classes  on  the 
subject  throughout  the  county  and  city.  The  gas  company  put  on  food 
demonstrations  featuring  low  calorie  meals,  and  emphasis  was  placed  on 
weight  control  in  work  with  industrial  groups. 

“Cornell  Formula ”  bread. — The  most  unique  project  of  the  committee 
was  that  of  introducing  “Cornell  Formula”  bread  into  the  community— 
a  bread  developed  by  McCay  and  his  associates  at  Cornell  University.  The 
Home  Bureau  suggested  the  activity  as  a  means  of  raising  the  nutritional 
level  of  family  diets.  Consideration  of  the  project  by  the  committee 
brought  out  the  following  points  about  the  “Cornell  Formula”  bread: 

(1)  It  is  made  by  substituting  16  per  cent  of  the  enriched  flour  of  ordinary 
bread  with  8  per  cent  dried  skim  milk,  2  per  cent  wheat  germ,  and  6  per 
cent  soybean  flour.  These  three  ingredients  improve  the  quality  of  the  pro¬ 
tein  notably  without  adding  materially  to  the  calorie  value  of  the  bread. 

(2)  Its  regular  use,  particularly  by  low-income  groups,  who  eat  large  quan¬ 
tities  of  bread,  would  contribute  to  the  better  nutrition  of  the  community. 

(3)  Its  formula  is  open  for  free  use  by  any  homemaker  or  any  baker.  Thus 
the  project  would  have  application  to  all— those  who  bake,  and  those  who 
buy,  their  bread. 

The  committee  satisfied  itself  of  the  superior  nature  of  the  special 
bread  by  comparing  it  with  other  breads  on  a  “performance”  basis.  This 
was  done  by  means  of  rat  feeding  experiments  conducted  at  the  University 
of  Rochester  Medical  School.  Later,  simplified  rat  feeding  demonstrations 
were  carried  on  by  children  in  schoolrooms.  The  rats  were  displayed  be- 
foie  school  and  adult  audiences  throughout  the  county  to  focus  attention 
on  the  nutritional  importance  of  the  “Cornell  Formula”  bread. 

All  member  agencies  participated  in  the  project  and  every  resource  of 
the  community  was  utilized  to  accomplish  the  objective  of  obtaining  uni¬ 
versal  use  of  the  special  bread.  A  few  of  the  many  activities  included: 
demonstrations  of  baking  the  bread  and  displavs  of  finished  loaves  at 
Home  Bureau  meetings  and  the  county  fair;  panel  discussions  on  various 
aspects  of  the  bread  with  members  of  the  Rochester  Bakers  Association 
participating;  calls  on  high-school  cafeteria  managers  to  explain  about  the 
mead  leave  samples,  and  urge  its  use;  discussions  of  the  value  of  this  new 
onnula  bread  at  classes  for  cooks  and  managers  of  nursing  homes- 
ewspaper  radio,  and  television  publicity,  obtained  by  members  of  the 
Nutrition  Committee.  A  gratifying  aspect  of  the  “Cornell  Formula”  bread 

“r  Th  faCt  that  reSUltS  °n  USe  0f  the  commercial  pTotct  wem 
easurable.  The  committee  reports  that  the  bread  is  now  purchasable  in 
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almost  all  stores  in  the  area  and  that  on  last  count  40,000  or  more  loaves 
are  sold  every  week. 

Since  its  organization  the  Rochester  and  Monroe  County  nutrition 
committee  has  engaged  in  many  of  the  types  of  activities  carried  on  by 
other  nutrition  committees.  Through  its  unified  program  over  the  years  it 
has  established  itself  as  a  co-ordinated  group  which  can  be  counted  on  to 
give  aid  and  direction  to  any  community  movement  behind  which  there 
is  a  demonstrated  nutrition  need. 


CHILDREN  SERVED  BY  NUTRITION  COMMITTEES 

In  the  nutrition  committee  projects  described  above,  emphasis  has  been 
placed  on  activities  which  benefit  all  members  of  the  community.  Thus, 
children’s  interests  are  served  along  with  those  of  all  age  groups.  This  situ¬ 
ation  is  typical  in  the  varied  work  of  nutrition  committees  in  states  and 
communities  throughout  the  country.  Committees  contribute  indirectly  to 
the  nutritional  welfare  of  children  when  they  conduct  workshops  on  the 
school  lunch  for  managers,  teachers,  and  parents;  when  they  provide  food 
demonstrations  to  help  mothers  understand  how  to  prepare  nutritious, 
economical  family  meals;  when  they  work  toward  making  nutrition  a  re¬ 
quired  course  for  all  teachers  in  training;  when  they  raise  standards  for 
food  service  in  child  care  centers  and  children’s  institutions;  and  when 
they  sponsor  studies  which  reveal  the  nutritional  status  and  dietary  needs 
of  children  of  the  community.  Nutrition  committees  are  working  on  t  ese 
and  similar  problems,  which  have  for  their  ultimate  objective,  better- 

nourished  children. 

Grateful  thanks  are  extended  to  the  many  individuals  who  assembled 
and  verified  the  information  on  specific  programs  described  in  this  chapter. 
Each  contributed  from  her  firsthand  experience  with  the  programs  out¬ 
lined  Special  acknowledgment  is  due  the  following:  Helen  Walsh  Lillian 
Nash,  Elizabeth  Vaughn,  Martha  Fry  Dorothy  Bovee.E.pbeth 

Whipple,  Mame  Dentler,  F.loise  Cofer,  Blanche  Lenmng,  y  J 
crts,  and  Constance  Hart. 
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CHAPTER  XI 


Fundamental  Aspects  of  the  School 
Nutrition  Program 


RESPONSIBILITY  OF  THE  SCHOOL  FOR 
NUTRITION  EDUCATION 


Just  as  nutrition  is  an  essential  element  of  health,  so  nutrition  educa¬ 
tion  should  be  a  definite  and  planned  part  of  the  total  school  health 
program.  Nutrition  education  of  children  belongs  in  the  school  because 
the  school  is  responsible  for  fitting  the  child  for  society  and  helping  him  be 
responsible  for  himself  and  his  health;  the  child  has  a  right  to  know  what 
to  eat  and  why,  and  how  it  affects  his  health.  The  school  has  practically 
all  of  the  children  of  school  age,  attendance  is  fairly  regular,  and  con¬ 
tinuous  leadership  and  guidance  are  possible  day  after  day  for  eight  or 
more  years  of  a  child’s  life.  Furthermore,  the  school  has  the  facilities  for 
teaching  nutrition  and  for  encouraging  good  food  habits.  It  has  teachers 
prepared  in  the  methods  of  guiding  children;  it  has  laboratory  and  other 
equipment  to  make  nutrition  teaching  practical  and  interesting;  and  it  has 
the  opportunity  to  create  situations  which  promote  good  food  habits, 
notably  the  school  lunch. 


Ideally  the  nutrition-health  program  is  a  school-wide  activity  and  the 
approach  in  this  chapter  will  be  on  that  basis.  It  should  be  understood  at 
the  outset,  however,  that  much  of  what  follows  may  be  adapted  effectively 
by  any  individual  teacher  to  her  own  classroom,  either  in  a  large  city  system 
or  m  a  one-room  rural  school.  The  effectiveness  of  the  program  obviously 
increases  as  it  becomes  an  all-school  activity,  with  each  member  of  the 
staff  carrying  his  share  of  the  responsibility.  The  contributions  of  the 
various  workers  will  necessarily  depend  on  their  own  special  training  and 
position  in  the  school. 

RESPONSIBILITY  OF  VARIOUS  MEMBERS  OF  THE  SCHOOL  STAFF 


success  in  any 
i  administrative 


superintend- 
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ent  or  principal  can  make  a  program  administratively  possible.  He  can 
encourage  the  use  of  teachers’  time  for  nutrition  activities,  he  can  support 
the  school  lunch  as  a  nutrition  measure,  and  he  can  stand  behind  all  other 
constructive  activities  which  promote  good  nutrition.  He  can  stimulate 
the  co-operation  of  his  staff  by  his  own  interest  and  by  giving  professional 
recognition  to  nutrition  education  as  an  essential  part  of  health  education. 
With  such  support,  the  movement  usually  gains  momentum  and  is  suc¬ 
cessful;  without  it,  it  frequently  fails. 

In  school  systems  sufficiently  large  to  permit  the  additional  personnel 
needed,  administrative  responsibility  for  the  health  program  may  be  dele¬ 
gated  to  a  person  especially  qualified  in  the  health  education  field.  His 
duties  include  supervising  the  health  education  program,  helping  to  plan 
and  execute  surveys,  consulting  with  special  committees,  interpreting  the 
program  to  parents,  keeping  the  principal  informed  of  developments, 
working  with  the  physician,  dentist,  and  nurse  on  health  findings  and 
their  utilization.  It  is  the  responsibility  of  such  a  co-ordinator  to  keep  a 
balance  in  the  various  aspects  of  the  program  and  to  see  to  it  that  both  the 
elementary  and  the  high  school  are  placing  suitable  emphasis  upon  all 
phases  of  the  program.  In  brief,  he  provides  leadership,  direction,  and 

inspiration  to  the  entire  movement. 

In  large  school  systems  there  is  need  for  a  nutrition-trained  person  to 

co-ordinate  the  nutrition  education  activities  as  a  part  of  the  health  educa¬ 
tion  program.  Such  a  person  would  supervise  nutrition  teaching  in  the  lug i 
school  and  in  elementary  grades  and  serve  as  consultant  in  all  school 
feeding  programs.  In  short,  she  would  act  in  situations  where  a  knowlec  ge 
of  nutrition  or  nutrition  education  was  required.  In  schools  where  it  ,s  not 
possible  to  employ  a  person  full  time  in  this  capacity,  the  home  economics 
teacher  or  the  lunchroom  manager,  if  properly  trained,  may  perform  many 
If  the  duties  outlined.  Community  nutrition  consultants  with  pub  he  or 
private  agencies  are  qualified  to  assist  in  such  situations  and  are  rendering 

;r:z  nzzzL  ^  t" r  “S 
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the  school  health  council  usually  are  representatives  of  the  parent-teacher 
association  serving  also  on  the  community  health  council.  The  latter  group 
is  made  up  of  professional  and  lay  leaders  organized  to  co-ordinate  the 
health  programs  and  services  of  the  community.  Thus  the  school  health 
council  is  broadened  in  outlook  and  school  health  becomes  a  phase  of  com¬ 
munity  health.  Students  on  the  school  health  council  are  usually  elected 
representatives  of  the  student  body.  Their  co-operation  is  invaluable  in 
laying  plans  for  a  program  which  affects  all  children  in  the  school. 

The  classroom  teacher— It  is  generally  agreed  that  the  ultimate  respon¬ 
sibility  for  nutrition  education  in  the  elementary  grades  lies  with  the 
classroom  teacher.  This  is  reasonable  from  the  very  nature  of  her  position. 
She  is  the  one  who  has  daily,  hourly  contact  with  the  children.  She  knows 
better  than  anyone  else  their  interests  and  how  to  guide  those  interests 
into  suitable  experiences.  The  place  of  the  classroom  teacher  in  the  nutri¬ 
tion  program  and  the  steps  in  preparing  her  for  that  role  are  considered  in 
detail  in  chapters  xii  and  xiii. 

The  home  economics  teacher. — The  first  duty  of  the  home  economics 
teacher  is  to  the  students  in  her  own  classes.  To  these  students  she  should 
give  fundamental  training  in  nutrition,  presenting  the  subject  in  such  a 
way  as  to  show  its  broad  applications  in  human  experience,  and  so  con¬ 
vincingly  that  it  will  find  expression  in  the  daily  living  of  the  students  and 
their  families. 

She  also  has  the  opportunity  to  extend  nutrition  teaching  to  the  student 
body,  boys  as  well  as  girls,  through  planned  counseling  periods.  Assistance 
can  be  given  likewise  to  classroom  teachers  who  are  teaching  nutrition  in 
the  grades.  She  may  also  work  with  the  lunchroom  manager.  If  the  latter 
is  not  trained  in  nutrition,  the  home  economics  teacher  may  oversee  the 
buying,  plan  the  menus,  and  help  with  a  program  for  encouraging  students 
to  choose  adequate  lunches,  providing  time  is  allowed  in  her  schedule. 
Her  classes  may  assist  in  such  activities  as  lunch-selection  surveys  and 
making  the  lunchroom  attractive. 

Other  teachers. — The  teachers  of  science  and  biology  have  an  oppor¬ 
tunity  to  incorporate  nutrition  subject  matter  in  their  courses.  For  ex¬ 
ample,  food  experiments  and  animal  feeding  demonstrations  carried  on  in 
these  courses,  if  properly  pointed  up,  lend  themselves  particularly  to  cor¬ 
relation  with  nutrition. 

I  he  teacher  of  health  and  physical  education  is  in  a  happy  position  to 
motivate  nutrition  teaching.  Children  have  a  desire  to  acquire  strength 
and  skill  in  games  and  sports.  The  attainment  of  such  objectives  may  be 
a  compelling  motive  for  following  good  food  habits  and  a  healthful  pro- 
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gram  of  rest  and  recreation.  Thus,  nutrition,  instead  of  being  an  iso¬ 
lated  subject,  becomes  a  part  of  many  curriculum  experiences.  Chapters 
xiii  and  xiv  provide  examples  of  ways  in  which  this  is  being  done  in  schools. 


SPECIALISTS  RESPONSIBLE  FOR  HEALTH  SERVICE 

The  physician,  the  dentist,  and  the  school  nurse  contribute  to  the  nutri¬ 
tional  welfare  of  children  through  school  health  services.  Their  duties  are 
considered  more  fully  on  page  361  of  this  chapter.  It  should  merely  be  said 
here  that  their  duties  involve  preventive  measures  such  as  health  ap¬ 
praisals,  immunization  procedures,  and  parent  consultation,  as  well  as 
assistance  in  obtaining  treatment  and  correction  of  defects.  In  large 
schools  with  more  complete  facilities,  the  list  of  specialists  may  be  ex¬ 
tended  to  include  dental  hygienists,  psychologists,  psychiatrists,  social 
workers,  and  others. 

Thus  it  is  apparent  that  a  school  nutrition  program  is  dependent  on 
many  persons:  administrative  and  instructional  staff;  medical,  health,  and 
nutrition  specialists;  parents;  and  children.  The  extent  to  which  the  pro¬ 
gram  successfully  serves  the  health  interests  of  all  children  depends  in 
large  measure  on  the  degree  to  which  individual  efforts  are  co-ordinated. 


APPRAISING  NEEDS  AND  JUDGING  PROGRESS 

An  intelligent  attack  on  nutrition  problems  in  a  school  or  community 
must  be  based  on  a  knowledge  of  what  those  problems  are.  A  survey  of 
health  practices  furnishes  the  basis  for  the  nutrition  program,  in  that  it 
reveals  the  most  pressing  needs,  and  therefore  the  initial  points  of  attack. 
If  the  results  are  tabulated  and  graphed  they  also  serve  as  motivating  in¬ 
fluences  for  action  with  parents,  teachers,  and  school  administrators,  fur¬ 
thermore,  by  reapplying  certain  of  the  appraisal  measures  from  time  to 
time  progress  can  be  observed.  Initial  surveys  may  include  an  assessment 
of :  (1 )  the  food  practices  of  the  children  at  home  and  at  school;  (2)  certain 
living  habits  which  affect  food  practices;  and  (3)  the  health  status  o 
children,  and  the  services  required  to  implement  improvement  programs. 

All  three  aspects  of  the  survey  should  proceed  simultaneously.  How¬ 
ever  in  case  this  is  not  feasible,  it  is  well  to  begin  with  a  study  of  food  and 
living  habits  Information  thus  obtained  will  stimulate  nutrition  teach.,  g 
Id  wm  gte  substance  and  direction  to  it.  It  is  a  concrete  step  which  even 
an  individual  teacher  can  take.  Moreover,  such  a  study  may  provide 
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FOOD  PRACTICES 

DAILY  MEAL  HABITS;  METHODS  OF  DETERMINING 

A  questionnaire  listing  a  few  basic  inquiries  on  the  day  s  food  intake 
may  be  answered  in  the  classroom  by  children  above  the  third  grade. 
Teachers  may  use  the  same  or  similar  questions  as  the  basis  for  confer¬ 
ences  with  parents  to  learn  the  food  practices  of  children  in  the  primary 
grades.  A  questionnaire  to  be  answered  by  children  should  be  simply  and 
definitely  worded.  Questions  should  be  so  phrased  as  to  give  no  clue  to 
desirable  answers.  Furthermore,  the  inquiries  should  refer  to  actual  prac¬ 
tices  at  specified  times,  not  to  the  “usual”  procedure.  Table  19  shows  a 

TABLE  19 
Questionnaire 

Grade _ _ _ _ _ _ _ — - —  Boy  or  girl - - - - - - — 

Name. _ _ _ _ _ _ _ _ _ _  Teacher’s  name: 

I.  For  Breakfast  this  morning  I  ate  (or  drank) 

Kind  of  Food  Amount 


II.  For  Lunch  today  (or  yesterday)  I  ate  (or  drank) 

Kind  of  Food  Amount 


III.  Yesterday  I  (check  one) 

1 .  Ate  my  noon  meal  at  home . . . 

2.  Bought  all  or  most  of  my  noon  meal  in  the  school  cafeteria . . . 

3.  Brought  my  lunch  from  home . . . 

4.  Bought  all  my  lunch  at  a  store  or  restaurant . . . 

IV.  For  Supper  last  night  I  ate  (or  drank) 

Kind  of  Food  Amount 


V.  Between  meals  yesterday  I  ate  (or  drank) 

Kind  of  Food 


VI.  Sleep 

1.  I  went  to  bed  last  night  at_.._ 

9  t  .  ,  .  .  (give  time) 

i-  I  got  up  this  morning  at _ _ _ 

(give  time) 

VII.  Yesterday  I  spent,... . hours  out  of  doors. 


Amount 


(number) 
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sample  questionnaire  of  this  type,  designed  to  give  a  picture  of  the  living 
habits  of  a  child  over  the  previous  twenty-four  hours,  and  used  satisfac¬ 
torily  in  many  schools. 

The  questionnaire  should  be  filled  out  question  by  question  under  the 
direction  of  the  teacher.  Accuracy  of  answers  should  be  stressed.  The 
questionnaires  can  easily  be  completed  during  one  class  period  and  tabu¬ 
lated  by  the  teacher  in  a  very  short  time.  If  the  questionnaire  is  sub¬ 
mitted  to  the  entire  school,  individual  teachers  may  tabulate  the  results 
for  their  own  classes  on  forms  distributed  from  the  principal’s  office.  Thus 
identical  information  is  obtained  for  each  grade.  The  compiled  results  for 
each  class  and/or  for  the  school  may  then  form  the  basis  for  charts  which 
can  be  used  to  inform  the  school  staff,  parents,  and  children  themselves  of 
the  findings.  Chart  29  on  the  opposite  page  gives  a  sample  of  such  graphic 


information. 

The  reliability  of  the  findings  should  not  be  overestimated.  The  meals 
recorded  on  the  questionnaire  are  based  merely  on  memory.  lurthermore, 
knowledge  of  desirable  eating  habits  prompts  children  to  add  or  substitute 
foods  known  to  be  “good”  for  them,  a  fact  which  tends  to  create  a  more 
favorable  picture  than  actually  exists.  Nevertheless,  the  most  glaring 
shortcomings  will  be  indicated  if  the  majority  of  the  children  complete  the 
questionnaire,  and  if  the  inquiry  is  undertaken  seriously  by  teachers  and 
children.  The  best  results  are  obtained  when  a  child  understands  that  the 
meal  record  should  provide  the  facts,  that  it  will  not  be  singled  out  for 
class  discussion,  and  that  it  has  no  relation  to  marks  in  school  or  to  favor 

with  the  teacher. 

Three-  and  seven-day  meal  records  are  regarded  by  some  workers  as 
more  dependable  than  the  one-day  record,  because  they  are  more  repre¬ 
sentative  of  routine  habits.  However,  for  the  chief  purpose  indicated  here 
(discovering  the  food  practices  needing  primary  attention)  one  day  s 
meals,  conscientiously  recorded  and  accurately  tabulated  give  a  reason¬ 
ably  satisfactory  picture  of  the  weekday  food  practices  of  chddrem  The 
simple  food  record  referred  to  here  is  not  to  be  confused  with  the  dietary 

studv  discussed  in  chapter  ii  as  a  research  tool. 

Teachers  should  not  yield  to  the  temptation  to  take  shortcut  met 
in  administering  the  questionnaire.  For  example,  questions  should  ne 
be  addressed  to  the  class  as  a  group.  The  question,  How  “ny  »  y°11 
citrus  fruit  for  breakfast  this  morning?”  may  receive  a  00  per  ced  a 
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tion  which  gives  wrong  direction  to  the  nutrition  teaching,  but  they  tempt 
children  to  lie. 

Improvement  in  daily  meals  a  measure  of  progress. — The  administration 
of  the  food  habit  questionnaire  from  time  to  time  would  appear  to  be  a 
simple  method  of  determining  improvement  in  dietary  habits.  This  meth¬ 
od  must,  however,  be  used  with  caution,  for  even  though  the  findings  from 
the  original  questionnaire  may  be  reasonably  accurate,  future  records  are 
likely  to  become  progressively  less  reliable.  As  children  learn  the  essentials 

CHART  29 

Sample  Chart:  Percentages  of  Pupils  Reporting  Recommended  Amounts, 

Some,  and  No  Servings  from  the  Different  Food  Groups 
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of  a  good  dietary  pattern,  there  is  strong  likelihood  that  their  food  records 
will  reflect  what  they  know  they  should  eat  rather  than  what  they  actually 
do  eat.  Therefore,  except  as  upper-grade  and  high-school  students  may 
employ  the  dietary  recheck  method  as  one  phase  of  a  self-appraisal  pro¬ 
gram,  its  reliability  as  a  measure  of  progress  is  questionable. 

There  are  other  ways  to  find  out  if  food  habits  are  improved  as  a  result 
of  the  nutrition  education  program.  Informal  talks  with  the  children 
themselves,  and  observing  them  in  the  classroom,  give  certain  information 
even  though  it  does  not  lend  itself  to  objective  measurement.  It  will  soon 
become  evident,  for  example,  if  a  child  has  shifted  from  a  poor  to  a  good 
breakfast  everyday.  He  will  usually  show  the  effects  of  it  in  his  general 
behavior  during  morning  sessions.  Learning  to  like  new  foods  is  another 
type  of  progress  and  this  is  often  evident  in  classroom  activities  which  are 
planned  to  teach  children  to  know  and  enjoy  the  foods  they  need. 

Talks  with  parents  often  produce  other  useful  information.  Parents  may 
tell,  for  example,  of  a  child’s  habit  of  helping  to  cook  and  serve  home 
meals;  of  packing  his  own  school  lunch;  or  of  marketing  for  the  family. 
These  “straws”  are  well  worth  looking  for,  even  though  overly  favorable 
reports  must  be  discounted,  particularly  if  they  are  at  variance  with 

teacher  observations. 


THE  SCHOOL  LUNCH  SURVEY 

A  nutritional  survey  of  lunches,  whether  they  are  chosen  in  the  school 
cafeteria  or  carried  from  home,  has  one  important  advantage  over  ques¬ 
tionnaires  answered  either  by  students  or  by  parents,  i.e.,  it  is  an  objective 
record  based  on  firsthand  observation.  Unfortunately  the  lunch  repre¬ 
sents  only  one-third  of  the  day’s  meals.  Information  on  the  other  meals  of 
the  day  is  still  subject  to  the  inaccuracies  already  mentioned. 

Following  are  suggestions  by  which  an  observer  with  one  or  two  he  pers 
can  carry  on  a  survey  of  the  adequacy  of  school  lunches.  The  suggestions 
take  into  consideration  common  variations  m  the  types  ot  school  mea 


561 'catena  lunches. -An  observer  standing  near  the  cashier’s  desk  records 
the  foods  on  each  lunch  tray  as  the  child  pauses  to  pay  his  bill  or  hav e 
M.  I—  Th.  oliservtr  W  ““f  b 
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sample  is  required  to  obtain  accurate  results. 
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The  chief  problem  in  any  plan  for  checking  lunches  lies  in  devising  a 
method  by  which  the  child’s  choice  is  uninfluenced  by  the  observer.  If  the 
records  are  used  as  a  measure  at  the  beginning  of  the  nutrition  education 
program,  or  as  an  indication  of  progress  later,  a  method  must  be  devised 
which  will  rule  out  the  possibility  that  lunches  chosen  on  succeeding  check 
days  are  better  than  usual  merely  because  the  children  know  that  this  is  a 
check  day  and  rise  to  the  occasion.  A  one-way  screen  whereby  an  observer 
can  watch  lunch  selections  without  being  seen  accomplishes  the  purpose. 
Daily  checkups  by  the  same  person  tend  to  normalize  the  picture. 

When  the  lunch  offers  a  free  choice,  the  observer  studies  the  day’s  menu 
in  advance  of  the  lunch  period  and  decides  on  abbreviations  to  be  used  in 
recording  individual  foods.  As  the  children  pass,  the  foods  on  each  child’s 
tray  are  entered  on  an  individual  slip,  with  the  grade  and  sex  of  the  child 
indicated.  The  name  of  the  child  is  included  if  feasible.  The  price  of  the 
lunch  is  added  if  it  is  a  factor  in  determining  the  adequacy  of  lunches 
chosen.  Separate  slips  are  recommended  for  ease  in  tabulating  informa¬ 
tion.  When  plate  lunches  are  chosen,  these  may  be  indicated  by  an  appro¬ 
priate  sign  on  the  record  slip,  unless  some  choice  between  items  is  per¬ 
mitted.  In  that  case,  the  food  chosen  is  specified.  When  foods  are  pur¬ 
chased  in  addition  to  the  plate  lunch,  these  should  also  be  recorded. 


W  hile  the  method  of  making  a  lunch  survey,  just  outlined,  is  the  usual 
one,  photographing  individual  trays  is  reported  in  one  study  (Grant). 
The  children  in  this  case  were  not  aware  of  any  relationship  between  the 
photographic  record  and  the  adequacy  of  their  lunches.  The  process  is 
time  consuming  and  costly  but  provides  an  accurate  visual  record. 

C  armed  lunches. —When  children  bring  part  of  their  lunch  from  home 
and  purchase  other  items  in  the  lunchroom,  the  observer  should  record  the 
entire  lunch  and  indicate  the  purchased  and  the  carried  items.  A  second 

°bserVf  ;*°uld  check  the  carriefl  k"'<*es  of  children  who  do  not  pass 
rough  the  line  to  buy  food.  Care  must  be  exercised  to  determine  kinds  of 
sandwiches.  Slips  of  a  different  color  from  those  used  with  tray  lunches  are 
a  convenience  in  tabulating  carried  lunch  records. 

Snack  there  is  a  snack  bar  for  students  who  carry  some  of 

heir  lunch  or  who  wish  to  buy  extras  to  supplement  the  regular  lunch  a, 
observer  also  records  those  purchases  ’ 
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Tabulation  of  findings—  The  data  collected  on  slips  may  be  used  in 
various  ways.  The  simplest  tabulation  gives  the  number  and  percentage 
of  children  choosing  certain  specified  foods,  such  as  vegetables,  fruit,  and 
milk.  Another  way  is  to  consider  the  lunch  as  a  whole  in  relation  to  an 
accepted  standard  of  adequacy  (chap,  xiv,  type  “A”  lunch)  and  to  com¬ 
pute  the  percentage  of  children  meeting  this  requirement.  If  names  have 
been  recorded  on  all  slips  each  child  can  be  credited  with  his  complete 
lunch  even  though  it  may  have  been  obtained  from  more  than  one  counter. 
The  adequacy  of  lunches  can  be  related  to  grade,  sex,  cost,  or  any  other 
pertinent  items  which  have  been  indicated  on  the  check  slips.  The  ade¬ 
quacy  of  lunch  choices  and  the  educational  needs  of  the  lunchroom  are 
revealed  by  such  a  study. 

The  complete  record  should  take  account  of  all  the  children  in  the 
school:  the  number  who  go  home  for  lunch,  who  eat  at  neighborhood 
lunchrooms,  who  carry  their  lunch,  and  who  eat  in  the  school  lunchroom. 
If  the  majority  of  the  children  eat  at  school  the  lunch  habits  as  revealed 
by  the  survey  may  be  considered  fairly  typical  for  the  children  in  that 
school. 

SUCCESSIVE  LUNCH  RECORDS  USED  AS  A  MEASURE  OF  PROGRESS 


If  lunches  are  re-surveyed  at  irregular  intervals  under  conditions  which 
do  not  influence  the  children’s  choices,  they  offer  the  one  completely  objec¬ 
tive  measure  of  improvement  in  dietary  habits.  The  increased  consump¬ 
tion  of  certain  desirable  foods  and  of  adequate  lunches  can  be  measured 
from  time  to  time  as  the  nutrition  program  proceeds.  The  findings  are 
more  convincing  if  they  are  compared  with  those  for  an  uninfluenced  con 
trol  group.  The  advantage  of  the  observation  method  over  that  of  the 
questionnaire  is  obvious,  since  one  need  not,  in  the  former  case,  trust  to 
memory,  judgment,  or  accuracy  of  parents  or  children,  but  can  see  with 
his  own  eyes  the  foods  chosen.  In  situations  where  a  considerable  portion 
of  children  eat  their  lunches  at  school,  progress  shown  in  the  quality  of 
lunches  chosen  may  be  indicative  of  improvement  in  meal  habits  in  the 
school.  Chart  35  (p.  458)  compares  the  percentage  of  adequate  lunches 
found  in  monthly  surveys  in  an  experimental  and  a  control  school  and 
includes  also  the  record  for  a  freshman  group  which  had  the  benefits  o  a 
special  nutrition  course.  The  control  school  remained  consistently  at  the 
low  level  of  but  4  to  5  per  cent  having  type  “A”  lunches  while  the  ex¬ 
perimental  school  showed  a  rise  of  from  1 1  to  30  per  cent  after  the  nu  ri- 
tion  program  was  begun,  the  level  being  still  higher  for  the  freshmen 

having  the  special  nutrition  course.  . 

Improvement  was  also  evidenced  by  the  increased  proportion  of  the 
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manager’s  food  budget  which  was  spent  for  milk  and  the  decrease  in  that 
spent  for  candy,  as  shown  by  her  accounts  over  a  three-year  period  in  the 
experimental  school.  The  increase  in  money  spent  for  milk,  moreover,  was 
not  only  relative  but  actual,  for  while  the  daily  receipts  for  the  lunch¬ 
room  dropped  gradually  (50  per  cent  in  a  two-year  depression  period),  the 
actual  amount  of  milk  used  daily  increased  slightly  during  the  first  year 
and  became  50  per  cent  greater  during  the  second  year. 

Surveys  of  carried  lunches  should  also  be  made  at  irregular  intervals,  in 
order  to  obtain  a  picture  of  the  run-of-the-mill  lunches  brought  from 
home.  Indications  of  improvement  in  carried  lunches  are  particularly 
gratifying  for  they  are  evidence  not  only  that  the  child  is  better  fed  but 
that  classroom  teaching  has  extended  in  some  measure  into  the  home. 


COMMUNITY  SURVEYS  OF  CONSUMPTION  OF  BASIC  FOODS 

Eating  habits  of  a  community  can  often  be  judged  by  a  survey  of  the 
consumption  of  certain  basic  foods.  This  may  be  done  by  a  study  of  foods 
available  in  the  stores  and  the  sales  of  particular  items.  If  the  school 
nutrition  program  is  really  effective  it  will  be  reflected  in  family  eating 
habits  and  thus  in  their  food  purchases. 

For  example,  one  school  which  had  embarked  on  a  nutrition  education 
program  was  able  to  obtain  from  local  dairies  the  milk  records,  for  a  year, 
of  families  whose  children  attended  the  school.  That  the  school  program 
had  influenced  the  use  of  milk  was  evidenced  by  the  fact  that  during  the 
time  when  milk  consumption  for  the  city  as  a  whole  decreased,  because  of 
a  financial  depression,  the  milk  intake  of  families  of  this  school  was  not 
only  maintained  but  showed  a  slight  increase  over  previous  years. 

Records  on  the  use  of  other  foods  are  not  so  easily  obtained,  but  when 
they  are  available  the  results  give  a  basis  for  “before”  and  “after”  meas¬ 
ures.  In  a  locality  where  most  of  the  food  buying  is  done  at  one  or  two 
stores,  it  may  be  feasible  to  obtain  figures  for  purchases  of  such  items  as 
fresh  vegetables  and  citrus  fruits.  Other  evidence,  particularly  in  small 
towns  or  rural  areas,  is  the  existence  of  vegetable  gardens  operated  by  chil- 
dren  or  their  families  and  the  practice  of  raising  chickens  and  certain  farm 
animals  for  food.  In  each  case  improvements  as  shown  by  surveys  made 
from  time  to  time  may  be  attributed  to  the  nutrition  education  program 
provided  it  appears  to  be  the  major  influence  in  effecting  the  change. 

TESTS  OI*  KNOWLEDGE  AND  ATTITUDES 

Nutrition  knowledge  and  favorable  attitudes  are  only  steppingstones 
o  food  habits.  Health  education  is  said  to  occur  in  three  stages  m 
knowledge  of  what  is  desirable  to  do;  (2)  a  favorable  attitude  toward 
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doing  it,  and  (3)  the  actual  acquirement  of  the  desired  practice  in  daily 
li\  ing.  Knowledge  and  attitudes  may  be,  and  often  are,  far  removed  from 
practice.  However,  because  evidences  of  increased  knowledge  and  changed 
attitudes  are  often  mistaken  for  improved  habits,  it  seems  suitable  to  con¬ 
sider  to  what  extent,  if  at  all,  nutrition  knowledge  and  attitude  tests  may 
be  employed  in  assessing  dietary  practices. 

KNOWLEDGE  TESTS 

Several  health-knowledge  tests  which  contain  sections  on  nutrition  have 
been  developed  for  children;  a  few  are  devoted  entirely  to  the  subject  of 
nutrition.  All  such  tests  have  the  common  weakness  that  the  mere  knowl¬ 
edge  of  what  should  be  done  usually  bears  little  relation  to  what  is  being 
done. 

A  second  drawback  common  to  some  health-knowledge  tests  is  their 
content.  In  the  main  the  questions  are  too  difficult  for  children  of  the  age 
intended.  They  call  for  a  knowledge  of  the  technical  aspects  of  nutrition 
which  has  no  bearing  on  the  formation  of  children’s  food  habits.  And,  in 
multiple-choice  questions,  there  often  is  more  than  one  right  answer. 

Probably  the  most  satisfactory  nutrition-knowledge  tests  are  simple 
ones  worked  out  by  teachers,  just  as  they  would  prepare  examination 
questions  in  any  subject.  Such  tests  may  be  of  several  types:  true  or  false, 
matching,  multiple  choice,  completion  statements,  or  problems  to  be 
solved.  They  should  be  based  on  subject  matter  and  practices  with  which 
the  children  should  be  familiar.  The  questions  should  determine  both  the 
information  possessed  by  the  children  and  their  ability  to  apply  it.  Nutri¬ 
tion-knowledge  tests,  suitable  in  type  and  properly  administered,  are  not 
objectionable.  The  danger  lies  in  regarding  the  correct  answers  as  evidence 
of  improved  food  practices. 

ATTITUDE  TESTS 

A  favorable  attitude  comes  closer  to  action  than  does  mere  knowledge; 
therefore,  it  is  more  important  to  measure  attitudes  than  knowledge. 
However  the  measurement  of  attitudes  toward  health  has  much  the  same 
weakness  as  has  the  measurement  of  knowledge.  Replies  to  direct  ques¬ 
tions  may  reveal  an  awareness  of  what  the  attitude  on  a  certain  subject 
should  be,  rather  than  desire  and  intention  to  make  a  habit  change. 

An  accurate  estimate  of  individual  attitudes  may  be  revealed,  indi¬ 
rectly,  through  such  avenues  as  health  habit  diaries  kept  by  children,  and 
informal  observations  of  children  when  spontaneous  and  natural  responses 
can  be  expected.  There  are  few  formal  tests  which  truly  reveal  health  at¬ 
titudes.  One  such  test  was  developed  by  Lewin  in  connection  with  activi¬ 
ties  of  the  Committee  on  Food  Habits  (chap.  viii). 
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The  Lewin  group  test}— The  test  under  consideration  uses  predominant¬ 
ly  an  indirect  “projective”  approach.  In  other  words,  the  individual  is 
asked  questions  from  the  answers  to  which  his  attitude  is  deduced.  I  he  test 
is  composed  of  the  following  questions: 

1.  Write  down  the  different  foods  which  a  person  in  a  family  like  yours  eats  almost 
every  day.  Why? 

2.  Jim  and  Bob  each  stayed  at  a  friend’s  house  over  the  week  end.  Monday  morning 
they  were  talking  about  it  on  the  way  to  school.  Bob  said:  “I  had  a  great  time  be¬ 
cause  the  food  was  just  swell;  each  meal  was  wonderful!” 

Jim  said:  “Oh,  I  had  awful  meals;  the  food  was  terrible.  It  was  no  fun  at  all.” 

Name  the  foods  served  at  the  house  Bob  visited.  Name  the  foods  served  at  the  house 
Jim  visited. 

3.  What  is  a  food  which  someone  in  a  family  like  yours  would  eat  and  would  be  praised 
for  eating?  Who  would  praise  and  why  would  they  praise? 

4.  What  is  a  food  which  someone  in  a  family  like  yours  would  eat  and  would  be  scolded 
for  eating?  Who  would  scold  and  why  would  they  scold? 

5.  (A  series  of  questions  asking  for  certain  personal  data  about  the  child.) 


This  test  is  especially  useful  for  exploring,  through  the  school,  the  basic 
food  attitudes  characteristic  of  a  region  or  of  a  group  with  distinctive  food 
traditions.  The  test  may  be  applied  to  any  children  who  can  write. 

for  the  practical  purpose  of  basing  a  nutrition  program  on  local  needs,  a 
school  should  know  the  particular  food  ideology  of  the  community.  The 
application  of  the  Lewin  test,  reported  for  one  school  system,  showed  that 
it  is  a  valid  one  for  that  purpose.  In  the  community  tested,  the  attitudes 
showed  which  foods  were  considered  to  be  in  specific  “food  areas,”  for  ex¬ 
ample,  which  were  “conflict”  foods,  “praise”  and  “scold”  foods! 

1  he  attitudes  revealed  with  respect  to  authorities  who  “praise”  or 
“scold”  give  leads  to  avenues  of  appeal  in  programs.  “Mother”  was  given 
as  the  authority  50  per  cent  of  the  time;  “father,”  21  per  cent  of  the  time 
The  frequency  of  mentioning  mother  and  father  as  authorities  decreased 
from  the  fifth  through  the  twelfth  grade  and  the  “doctor  ”  “everyone  ” 
and  “myself”  increased.  Even  at  the  twelfth  grade,  however,  “mother” 
or  father  represented  46  per  cent  of  the  authorities  mentioned.  Reasons 
given  lor  eating  or  not  eating  certain  foods  also  indicated  appeals  which 

"health"- e  Slg  CanCe  in  f°rtS  t0  change  f00d  habits,  lor  example, 
health  was  given  in  two-th.rds  of  the  cases  as  the  reason  for  eating  or 

fifihTh  g'  h  ,  «  ,The  reSUltS  were  surl>risingly  uniform  for  all  grades 

fifth  through  twelfth,  and  at  all  economic  levels  b  ’ 

Thus  the  test  shows  that  children,  by  reacting  honestly  toward  simple 

■C  ***  (Washington, 
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questions  within  the  scope  of  their  understanding,  reveal  basic  attitudes 
toward  foods.  Awareness  of  such  attitudes  gives  insight  into  the  forces  in 
the  homes  and  community  which  establish  food  habits  and  which  cause 
resistance  to  change.  Information  of  this  character  is  important  in  setting 
up  the  objectives  and  procedures  in  any  nutrition  education  program. 
I  he  test  obviously  has  limited  value  as  a  means  of  measuring  attitude 
changes  as  nutrition  instruction  proceeds. 


LIVING  HABITS  WHICH  AFFECT  NUTRITION 


The  sleep,  rest,  and  outdoor  play  of  children  affect  their  appetites 
(chap.  v).  It  is,  therefore,  important  to  know  at  the  outset  of  a  nutrition 
program  the  habits  of  children  with  respect  to  bedtime,  rising  time,  and 
periods  for  recreation.  Questions  dealing  with  such  subjects  are  therefore 
included  in  the  living  habit  questionnaire  (p.  351). 

Earlier  bedtime,  longer  hours  of  sleep,  and  more  outdoor  play  for  chil¬ 
dren  are  usually  sought  for  in  a  nutrition  education  program.  If  a  true 
picture  of  such  factors  could  be  obtained  from  day  to  day,  it  would  serve 
as  a  definite  measure  of  progress,  or  lack  of  it,  as  the  program  proceeds. 
Unfortunately,  information  of  this  character  is  subject  to  the  same  in¬ 
accuracies  as  is  that  dealing  with  food  habits.  It  is  suggested,  therefore, 
that  indications  of  progress  be  confined  primarily  to  those  which  are  avail¬ 
able  as  a  result  of  firsthand  observations. 


Community  checkups  offer  a  possibility  for  studying  children’s  bedtime 
and  hours  of  sleep.  A  sleep  checkup,  for  example,  might  include  periodic 
surveys  of  certain  streets,  playgrounds,  or  neighborhood  movies  at  hours 
when  children  should  be  in  bed,  an  estimate  being  made  of  the  children 
observed  in  these  places.  A  decrease  in  the  number  of  children  found  there 
at  hours  beyond  their  normal  bedtime  might  prove  to  be  one  evidence  of 

the  favorable  effect  of  the  nutrition  program. 

Since  the  school  is  often  responsible  for  contributing  to  the  fatigue  oi 
children,  it  should  examine  its  own  practices  to  see  wherein  it  needs  to 
change.  It  should  ask  itself  if  the  length  of  the  school  day  is  well  adapted  to 
the  ages  of  the  children  and  in  conformity  with  accepted  standards;  if  the 
length  of  class  periods  is  in  accord  with  recommended  practices;  if  recesses 
or  rest  periods  are  of  suitable  length  and  properly  distributed  throughout 
the  day  if  there  are  facilities  for  rest  as  well  as  for  recreation  and  play;  if 
homework  assignments  are  reasonable;  if  school  entertainments  m  which 
children  are  expected  to  participate  are  held  at  hours  which  keep  them  up 
beyond  a  suitable  bedtime.  The  answers  to  these  and  similar  questions  wi 
reveal  the  extent  to  which  the  conditions  imposed  by  the  school  itself  are 
favorable  or  unfavorable  to  the  nutritional  well-being  of  the  children. 
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Improvements  in  the  school’s  own  practices  in  respect  to  these  factors 
are  definite  signs  of  progress.  If  the  school  has,  for  example,  abandoned  its 
practice  of  keeping  children  at  school  functions  beyond  their  bedtime,  if 
the  homework  problem  has  been  analyzed  and  unreasonable  demands 
eliminated;  if  the  school  program  has  been  reorganized  to  provide  ade¬ 
quate  breaks  in  the  day— these  are  evidences  that  the  nutrition  program  is 
making  headway. 

HEALTH  APPRAISALS  AND  HEALTH  SERVICES 

A  STUDY  OF  HEALTH  SERVICES  PROVIDED  BY  THE  SCHOOL 

In  assessing  the  health  of  children,  a  survey  should  first  be  made  of  the 
facilities  for  medical,  dental,  nursing,  and  related  services.  This  will  in¬ 
clude  the  availability  of  the  staff  in  these  several  fields,  and  the  extent  of 
the  services  rendered  by  them  in  respect  to  physical  appraisal  of  children, 
control  of  communicable  disease,  follow-up  work  in  homes  and  clinics  to 
insure  the  correction  of  defects  revealed  by  examination,  and  the  carrying 
out  of  other  health  measures.  Facilities  for  health  appraisal  and  services 
vary  widely  from  school  to  school.  Some  large  city  school  systems  provide 
elaborate  health  services;  by  contrast,  in  most  one-room  rural  schools  they 
are  extremely  limited.  In  the  United  States,  as  a  whole,  one-half  of  the 
counties  are  reported  to  have  no  organized  services  in  which  a  physician 
ever  actually  examines  children.  A  survey  in  1950  showed  school  health 
services  of  some  sort  in  91  per  cent  of  the  school  systems  of  the  3,430  cities 
in  continental  United  States,  with  populations  of  2,500  or  above. 


HEALTH  APPRAISAL 


I  he  health  appraisal  is  a  co-operative  process  of  determining  the  total 
health  status  of  a  child,  in  which  the  parent,  teacher,  physician,  dentist, 
psychologist,  nurse,  and  others  may  each  have  a  part.  Parents  have  the 
first  and  continuing  responsibility.  But  just  as  the  community  and  school 
share  with  parents  the  job  of  educating  children,  they  also  join  in  the 
efforts  to  make  of  them  well-nourished  healthy  persons. 

I  he  health  status  of  a  child  should  be  approached  from  as  many  angles 
as  feasible  in  order  that  an  accurate  picture  of  his  present  condition  and 
needs  may  be  obtained.  It  will  be  assumed  here  that  medical,  dental,  and 
nursing  services  are  available  to  the  school  on  a  limited  basis,  and  that 
plans  for  health  appraisal  and  services  are  designed  to  utilize  those  serv- 

T  ".T  f?dently;  No  effort  wil1  be  made  to  give  a  complete  listing  of 
school  health  appraisal  services,  under  the  varied  conditions  which  exist 
he  following  is  presented  primarily  from  the  standpoint  of  teacher  par¬ 
ticipation  in  the  nutrition  education  program. 


362 


A  utrition  Work  with  Children 

7  cachcr  observations  of  children. — The  classroom  teacher  is  a  key  person 
in  the  school  health  appraisal  process  although  others  participate.  She 
sees  the  child  day  in  and  day  out  under  many  and  varied  conditions.  She 
comes  to  know  him  at  his  best  and  learns  to  detect  even  slight  changes  in 
appearance  and  behavior,  changes  which  may  have  important  implica¬ 
tions  for  health. 

1  he  teacher  observation  plan  presupposes  that  she  has  been  given  train¬ 
ing  in  her  duties  as  an  observer  and  that  she  carries  out  the  job  con¬ 
scientiously.  Ideally  the  training  starts  in  her  teacher  education  days 
where,  under  direction,  she  learns  to  know  at  first  hand  the  outward  char¬ 
acteristics  of  a  well-nourished  healthy  child,  and  the  common  ways  in 
which  children  vary  from  the  normal  in  appearance  and  behavior  (chap, 
ii). 

Every  teacher  should  have  instruction  in  her  specific  duties  as  an  ob¬ 
server,  whether  or  not  she  has  had  preservice  training.  The  physician,  the 
dentist,  and  others  to  whom  she  is  to  make  referrals,  should  be  her  in¬ 
structors,  pointing  out  particularly  the  signs  which  may  be  of  special  sig¬ 
nificance.  It  is  the  teacher’s  responsibility  merely  to  observe  carefully  and 
to  report  accurately  what  she  sees.  It  is  the  doctor's  responsibility  to 
diagnose  and  prescribe.  Manuals  of  instruction  containing  details  of 
appraisal  techniques,  to  be  applied  by  teachers,  will  be  provided  by  the 
school  on  recommendation  of  the  physician,  the  dentist,  and  other  pro¬ 
fessional  persons  who  may  be  directly  concerned  with  their  use. 

Teachers  handle  health  observations  either  formally  or  informally.  In¬ 
formal  observations  made  throughout  the  school  day  are  often  the  more 
effective.  An  example  of  a  more  formal  type  of  health  observation  pro¬ 
cedure  is  the  daily  health  review  or  inspection.  Under  this  plan  the  teacher 
sets  aside  a  few  minutes,  usually  the  first  period  in  the  morning,  to  look  at 
each  child  critically.  Arguments  advanced  against  a  separate  inspection 
period  are  that  it  usually  dispenses  with  the  desirable  day-long  observa¬ 
tion  and  it  focuses  attention  too  directly  on  the  health  of  the  children. 

The  points  of  observation  generally  considered  suitable  for  teacher  in¬ 
spection  and  the  conditions  to  look  for  are  included  in  Table  20. 

Screening  tests.— Certain  health  tests  are  applied  to  children  at  stated 
periods  during  the  school  year.  The  list  of  screening  tests  is  often  a  long 
one.  A  minimum  list  usually  includes  vision,  hearing,  height,  and  weight. 
The  tests  are  used  by  the  teacher  or  nurse  to  “screen  out’’ children  who 
need  the  attention  of  the  physician  or  other  specialists.  I  he  frequency 
with  which  the  tests  are  scheduled  depends  on  the  particular  test  to  be 
applied.  Special  equipment  has  been  designed  for  teacher  use  in  admims- 
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tering  vision  and  hearing  tests  in  the  classroom.  Directions  for  use  of  the 
equipment  are  provided,  as  well  as  record  forms  to  report  results  of  the 
tests.  If  teeth  are  inspected  by  the  teacher,  gross  dental  decay  is  reported 
to  the  dentist,  but  in  many  schools  the  inspection  period  is  regarded  pri¬ 
marily  as  an  educational  experience  for  the  students.  Regular  examina¬ 
tions  by  dentists  are  urged  for  all  pupils.  Heights  and  weights  are  taken 
at  specified  intervals  and  the  results  entered  on  the  health  record. 

The  beneficial  results  of  teacher  health  observations  and  screening  tests 
have  been  proved  repeatedly.  Foremost  among  the  advantages  is  the  et- 


TABLE  20 

Limited  Check  List  for  Nutrition 
Appraisal  of  School  Children* 

School . . . . . . . . . . Observer.. . — . — - - Date . . 

Name  of  Child  . . . . . — . . . — . .  Age - Sex - 


Head: 

Shoulders: 

Back: 

Chest: 

Legs: 

Abdomen: 

Skin: 

Eyes: 

Hair: 
Teeth: 
Mouth; 


Desirable  Characteristics 

up _ well  shaped _ 

even . . . . . . . . 

curves  not  exaggerated _ _ _ 

broad _ _ _ _ _ _ _ 

deep . . . . . . . . 

straight _ _ _ _ _ _ _ 

flat _ _ _ _ _ _ _ 

clear _ _ _ _ _ _ 

glow  of  health.  . . . . . 

clear . . . . . . . . 

lustrous _ _ _ _ _ 

even — _ _ well  spaced _ 


free  from  sores. 

Expression:  alert.. ._ .  happy 

WALK:  alert —  full  of  life . 

REPOSE:  relaxed _ 


Undesirable  Characteristics 

forward . . . . . . . 

rounded _ _ _ _ _ _ 

much  curved . . . . . . 

shallow . . . . . . . 

pigeon-chested _ 

bowed . . . . . . . . 

knees  touching _ _ _ 

protruding _ _ _ _ _ _ 

dry  or  scaly.. _ _ _ _ 

unnatural  pallor _ _ 

squint  at  bright  light . . . 

circles  below . . . . . . . 

dry _ _ _ scanty . . . 

cavities _ 

sores  at  corners . 

listless . . . tired 


no  pep . . . . . . . 

restless .  ..overactive. 

irritable . .  fatigued 


*  Research  Laboratory  of  Human  Nutrition,  University  of  Alabama. 

feet  on  the  teacher  herself.  She  sees  the  child  against  a  background  of 
school  and  home  conditions  which  gives  meaning  to  the  relationships  be¬ 
tween  his  physical,  mental,  and  emotional  health.  It  becomes  increasingly 
apparent  to  her  that  nutritional  status  is  affected  by  every  part  of  a  child’s 
life:  his  food,  sleep,  activity,  physical  condition,  and  state  of  mind.  A  child 
cannot  really  be  said  to  be  well  nourished  unless  care  has  been  taken  of 
all  ot  these  factors.  Her  interest  in  children  will  encourage  her  to  begin  an 
improvement  program.  This  action  will  entail  referring  to  specialists 
the  chUdren  who  need  attention;  it  will  include  working  with  parents 
and  the  school  nurse  on  ways  to  bring  about  correction  of  defects-  and  it 

wdl  mean  renewed  effort  on  her  part  to  create  conditions  in  the  classroom 
which  promote  good  health. 
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Objective  evidence  of  the  value  of  teacher  observations  lies  in  the  accu¬ 
racy  of  identification  of  physical  disabilities  in  children  and  in  the  high 
percentage  of  corrections  obtained  under  the  system.  In  one  large  study, 
eight  out  of  ten  children  referred  to  the  physician  were  found  to  have  real 
health  problems,  a  iact  which  indicates  skill  in  observation  acquired  by 
teachers.  The  conservative  number  of  referrals  usually  made  under  the 
teacher  observation  plan  is  attributed  to  the  fact  that  the  teacher  develops 
an  unusually  practiced  eye  as  a  result  of  seeing  the  child  daily. 

Tests  of  strength  and  physical  fitness. — Schools  with  adequate  staff  and 
facilities  often  use  tests  of  strength  and  physical  fitness.  These  tests  are 
usually  conducted  by  the  physical  education  teacher  and  are  related  to 
the  activity  program.  Such  tests  are  a  measure  of  physical  progress  and 
give  pupils  the  encouragement  which  objective  evidence  of  progress 
brings.  A  wide  variety  of  these  tests  may  be  used  as  rough  measures  of 
strength,  speed,  motorability,  endurance,  and  skill. 

Student's  self-appraisal. — The  survey  of  nutrition  and  related  health 
problems  up  to  this  point  has  been  confined  to  measures  which  the  school 
can  apply  to  the  child,  to  his  environment,  and  to  his  health  habits.  Such 
an  appraisal  would  be  incomplete  without  giving  recognition  to  the  value 
of  a  student’s  candid  evaluation  of  himself  and  the  habits  which  contribute 
to  his  physical,  mental,  and  emotional  well-being. 

The  self-appraisal  technique  is  best  suited  for  use  with  upper-grade  and 
high-school  students.  It  can  be  applied  to  class  work  if  properly  handled, 
but  it  is  a  particularly  useful  tool  for  counseling  and  vocational  guidance. 
Boys  and  girls  are  frank  in  judging  themselves  as  long  as  they  feel  that 
any  appraisal  they  make  will  be  held  in  strict  confidence.  It  is  imperative 
that  such  appraisals  never  be  used  as  a  disciplinary  tool. 

Self-appraisals  are  often  made  on  a  check  list  or  score  sheet.  Preferably 
the  items  judged  are  decided  by  the  students  themselves.  They  may  in¬ 
clude  such  categories  as:  general  health,  eating,  grooming,  getting  along 
with  people,  and  body  care.  The  first  appraisal  can  be  made  as  the  nutri¬ 
tion  program  gets  under  way  and  other  checks  made  at  intervals  of  one  to 
two  months.  Each  general  heading  should  be  developed  into  suitable  sub¬ 
heads  For  example,  “eating”  can  be  broken  down  into  “enjoyment  of 
meals,”  “regularity  of  eating,”  “quantities  of  protective  foods,”  etc.  A 
numerical  score  system  may  be  devised.  A  self-appraisal  form  differs 
from  a  questionnaire  in  that,  with  the  former,  the  record  is  only  lor  the 
student.  It  is  his  own  personal  property  and  is  treated  as  if  it  were  a  pri¬ 
vate  diary.  He  may  discuss  progress  and  problems  with  his  counse  or,  e 
may  even  report  an  increase  or  loss  in  score,  but  he  does  not  necessan  y 
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show  the  appraisal  record  itself  to  anyone.  If  students  are  strongly  moti 
vated  to  engage  in  a  self-appraisal  program,  there  is  no  other  way  by 
which  improvements  can  be  so  quickly  made. 

HEALTH  OF  SCHOOL  PERSONNEL 

Teachers  and  other  school  personnel  who  are  physically  or  emotionally 
below  par  have  a  negative  effect  on  a  nutrition-health  program.  In  launch¬ 
ing  such  a  program,  the  school  should  examine  its  policy  with  respect  to 
health  appraisal  of  teachers,  sick  leave,  and  provision  of  substitutes.  Ar¬ 
rangements  should  be  made  for  all  school  personnel  to  have  physical 
examinations  at  intervals,  just  as  do  the  children.  Likewise  there  should 
be  an  adequate  plan  for  substitute  teachers,  which  encourages  an  ailing 
teacher  to  remain  at  home  when  she  is  not  well.  When  the  teacher’s  own 
health  needs  are  met  it  is  safe  to  assume  she  will  have  greater  concern 
for  the  health  of  her  pupils. 

If  a  teacher  is  chronically  ill  it  is  virtually  impossible  for  her  to  remain 
emotionally  stable.  Children  cannot  be  expected  to  develop  normally  if 
they  are  exposed  day  after  day  to  neurotic  individuals.  Teachers  who  are 
in  good  health,  with  normal  outside  interests  and  diversions,  and  who 
practice  as  well  as  preach  good  food  and  health  habits,  have  much  to 
contribute  to  the  well-being  of  children. 


MEDICAL  EXAMINATIONS 

I  he  medical  examination  made  on  referral  of  the  teacher  and  nurse  may 
be  made  by  the  school  or  family  physician.  The  latter  is  preferable  since 
he  is  the  one  who  has  dealt  with  the  child  from  early  life  and  will  un¬ 
doubtedly  continue  to  do  so  when  school  days  are  over.  When  the  child 
appears  for  his  medical  examination,  the  physician  should  have  in  hand 
records  of  observations  and  screening  tests  for  consideration  in  making  his 
diagnosis.  At  least  one  parent  should  be  present  for  the  examination  of 
young  children  in  order  that  he  or  she  may  have  the  benefit  of  the  physi¬ 
cian  s  recommendations.  The  diagnosis  should  be  entered  on  the  health 
record  for  the  information  of  the  teacher  and  the  school  nurse  in  beginning 
the  corrective  program  in  which  all  concerned  will  co-operate. 

As  the  benefits  of  referral  examinations  have  become  recognized,  the 
tendency  has  been  to  look  with  favor  on  lessening  the  number  of  routine 
medical  examinations.  The  Second  National  Conference  on  Physicians  and 
Schools  formulated  a  policy  with  respect  to  frequency  and  thoroughness 
ot  health  examinations  for  children: 

During  school  years  students  should  have  a  minimum  of  four  medical  examinnim 
one  at  the  time  of  entrance  to  school,  one  in  the  intermediate  grades,  one  at  the  begin- 
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ning  of  adolescence  and  one  upon  leaving  school.  .  .  .  Medical  examinations  should  be 
sufficiently  painstaking  and  comprehensive  to  command  medical  respect,  sufficiently 
informative  to  guide  school  personnel  in  the  proper  counseling  of  the  student,  and 
sufficiently  personalized  to  form  a  desirable  educational  experience.2 

In  some  schools,  routine  medical  examinations  are  held  to  a  minimum 
or  dispensed  with  entirely,  with  a  view  to  releasing  the  physician  for  other 
professional  duties  associated  with  the  school.  A  special  committee  of 
physicians  and  educators  have  questioned  the  value  of  the  all  too  common 
cursory  medical  checkup,  stating  that: 

Routine  examinations  when  properly  performed  have  a  certain  value  but  do  not 
deserve  a  high  priority  until  other,  more  essential  functions  of  the  physician  have  been 
adequately  discharged.  Available  physicians’  and  dentists’  services  in  the  community 
can  best  be  used  to  provide  advice  and  consultation  to  parents,  children,  and  school 
personnel,  and  for  diagnosis  and  treatment  of  conditions  referred  from  screening  pro¬ 
cedures,  before  embarking  on  a  program  of  repeated,  routine  medical  appraisal.3 

Consultation  with  parents  at  the  time  of  their  child’s  medical  examina¬ 
tion  and  talks  before  parent  groups  constitute  important  services  physi¬ 
cians  can  render  for  child  health.  They  can  establish  for  parents  an  ideal 
toward  which  families  can  work.  Moreover  they  can  arouse  parents  to  the 
needs  of  their  children,  not  only  for  the  correction  of  defects,  but  for  a  pre¬ 
ventive  program  of  adequate  food,  sleep,  rest,  and  activity. 


DENTAL  EXAMINATIONS 

The  dental  examination  may  be  made  by  the  school  dentist  or  the  fami¬ 
ly  dentist.  The  advantage  of  the  latter  lies  not  only  in  his  acquaintance 
with  the  child’s  dental  history,  but  in  the  fact  that  he  can  take  sufficient 
time  for  the  examination,  often  denied  the  school  dentist  in  the  routine 
inspection  process.  The  dentist  should  be  furnished  with  the  records  ot 
screening  tests  or  observations  at  the  time  of  the  examination,  if  such  tests 
have  been  made.  In  general,  however,  preliminary  teacher  inspections  are 
regarded  as  more  useful  for  the  impetus  they  give  the  instructional  pro¬ 
gram  than  for  the  contribution  they  make  to  the  dental  examination  and 
to  the  treatment  of  the  child.  As  a  matter  of  fact,  the  dental  profession 
regards  the  procedure  which  advises  all  children  to  visit  the  dentist  regu¬ 
larly  as  more  productive,  from  a  clinical  standpoint,  than  the  use  ot  class¬ 
room  screening  techniques  to  select  children  for  referral  to  the  dentist. 

Parents  should  be  present  for  the  dental  examinations  of  young  children. 

2  F  V.  Hein  and  I).  A.  Dukelow,  Physicians  and  Schools:  Report  of  the  Second 

ference  on  Physicians  and  Schools,  October,  MV  (Chicago:  American  Medical  Assoc,  5  • 

3  Suecial  Committee  Priorities  in  Health  Services  for  Children  of  School  Age  ([Bulletin], 
vvashington,  DX  U.s!  Dept.  Health,  Education,  and  Welfare,  Children’*  Bureau,  Ofhce  of 
Education,  U.S.  Public  Health  Service,  1950). 
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Data  obtained  from  dental  examinations  should  be  added  to  the  health 
records  of  children  and  all  persons  concerned  with  corrective  health  meas¬ 
ures  should  devote  effort  to  carrying  out  the  recommendations  of  the 

dentist. 

In  some  schools,  children  are  given  prophylactic  treatments  by  the 
dental  hygienist  at  least  once  each  year.  At  such  times,  children  are 
usually  instructed  in  the  care  of  teeth,  particularly  with  respect  to  visits 
to  the  dentist  and  method  of,  and  times  for,  brushing  the  teeth. 


HEALTH  RECORD  FORMS 

A  record  should  be  kept  of  the  health  of  each  child  throughout  his 
school  life.  This  record  may  well  be  of  two  types:  (1)  a  folder  for  each 
child  kept  by  the  teacher,  reporting  all  health  observations  and  screening 
tests;  (2)  a  regular  medical  history  for  each  child  kept  by  the  nurse.  There 
should  be  no  duplication  in  the  two.  Both  should  be  available  to  the  physi¬ 
cian  at  the  time  of  the  medical  examination  when  he  discusses  the  young 
child’s  status  with  the  parents,  or  when  he  confers  directly  with  the  older 
student. 


FOLLOW-THROUGH  PROGRAM 

The  school  nurse,  teacher,  and  parent  are  the  key  persons  in  the  follow- 
through  program,  although  many  others  may  participate.  The  teacher’s 
part  in  health  observations  and  screening  procedures  serve  her  as  a  moti¬ 
vating  force  in  obtaining  correction  of  defects.  Her  direct  responsibility 
with  respect  to  the  follow-through  program  lies  in  regular  contacts  with 
the  nurse,  who  in  turn  is  the  chief  intermediary  between  school  and  home 
on  medical  problems.  The  nurse  is  present  at  physical  examinations,  is  re¬ 
sponsible  for  medical  records,  represents  the  physician  in  contacts  with 


parents,  and  serves  as  liaison  between  the  physician  and  the  teaching 
staff  of  the  school.  It  is  her  responsibility  to  make  home  visits  and  to  con¬ 
fer,  with  some  regularity,  with  parents.  She  interprets  the  conditions  of 
children  which  should  be  remedied  and  urges  parents  to  take  the  necessary 
corrective  measures.  When  parents  cannot  provide  treatment,  the  nurse 
is  usually  the  one  to  refer  cases  to  community  agencies  which  arrange  for 
services  at  minimum  or  no  expense  to  the  family. 

Efforts  to  secure  correction  of  defects  should  be  begun  promptly  If  the 
parents  are  present  at  the  initial  physical  examination,  as  is  recommended 
in  the  case  of  elementary-school  children,  an  explanation  to  them  of  the 
need  may  be  all  that  is  necessary  to  start  the  corrective  process  Some 
cases,  however,  may  require  a  prolonged  follow-up  campaign  before  cor¬ 
rections  can  be  effected.  The  chief  responsibility  for  this  part  belongs  to 
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the  school  nurse  but  others  of  the  school  staff  can  help  to  convince  parents 
of  the  need  for  carrying  out  the  physician’s  recommendations.  This  is  done 
mainly  in  discussions  at  parent-teacher  meetings,  and  in  teacher-parent 
conferences.  The  teacher  should  help  with  as  much  of  the  follow-up  work 
with  the  parents  as  is  necessary  to  effect  the  desired  result.  In  securing  the 
correction  ot  defects,  more  than  in  any  other  phase  of  the  program,  the 
understanding  and  co-operation  of  parents  are  essential  and  every  pos¬ 
sible  effort  should  be  made  by  all  concerned  to  attain  them. 

The  detection  of  defects  is  of  little  value  if  corrections  do  not  follow 
rather  soon.  Uncorrected  defects  lead  finally  to  discouragement  and  wan¬ 
ing  interest  in  the  program.  Meanwhile,  children  continue  to  labor  under 
the  handicap  of  the  defects.  It  is  better  to  devise  a  method  by  which  only 
the  most  serious  defects  are  identified,  and  those  corrected  promptly, 
than  to  identify  many  defects,  most  of  which  remain  uncorrected. 

A  study  to  discover  the  reasons  for  failure  to  obtain  corrections  which 
was  made  in  New  York  City  schools  emphasizes  this  point.4  In  this  early 
study,  approximately  28,000  children  in  121  schools  were  examined,  and 
the  history  of  the  detection  and  correction  of  defects  was  investigated  by 
consulting  the  schools’  records  and  by  detailed  questioning  of  teachers, 
nurses,  and  parents.  It  was  found  that  in  some  cases  even  serious  defects 
had  not  been  identified  and  that  in  many  more  some  break  had  occurred 
in  the  steps  necessary  for  their  correction,  namely,  in  failure  to  notify 
parents,  to  convince  them  of  the  need  for  correction,  to  make  necessary 
appointments  in  clinics,  or  to  follow  the  case  through  to  completion. 

The  conclusion  was  reached  that  unless  an  adequate  system  of  follow-up 
work  is  instituted,  the  physicians’  examinations  are  in  large  measure  wast¬ 
ed.  It  was  recommended  therefore  that  (1)  a  preliminary  screening  be 
made  by  teachers  in  order  to  conserve  the  physician  s  time;  (2)  that  the 
cases  so  selected  be  examined  by  physicians;  and  (3)  that  only  the  serious 
cases  be  chosen  by  him  for  correction.  The  purpose  of  this  restriction  was 
to  limit  the  follow-up  corrective  work  to  the  amount  existing  facilities 
could  carry,  the  idea  being  that  as  more  workers  became  available,  less 
serious  defects  could  be  included.  A  plan  of  procedure  embodying  the  rec¬ 
ommendations  just  listed  was  outlined,  which,  it  was  believed,  would 
eliminate  the  points  of  failure  and  would  insure  a  complete  follow-up  pro¬ 
gram  for  the  most  cases.  This  plan,  in  effect,  has  been  adopted  and  is  m 
use  in  many  other  school  systems  today.  Some  of  the  applications  have 

been  considered  in  this  chapter. 

^  Physical  Defects:  The  Pathway  to  Correction  (New  York:  The  American  Child  Health 
Assoc.,  1934). 
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PROGRESS  AS  JUDGED  BY  IMPROVED  HEALTH  STATUS 

Teacher  observations . — The  improved  health  status  of  children  is  often 
something  which  is  “felt”  rather  than  seen.  And  while  progress  may  be 
real  it  is  not  always  measurable.  The  classroom  teacher,  from  her  daily 
health  observations  and  periodic  screening  tests,  will  be  able  to  see 
gradual  changes  for  the  better.  She  will  note  that  some  children  “pick  up” 
as  the  nutrition  program  gets  under  way;  their  general  appearance  im¬ 
proves,  they  seem  less  tired,  have  better  posture;  they  are  more  attentive 
and  interested  and  work  more  productively;  other  children  begin  to  enjoy 
the  association  of  others,  take  more  responsibility  for  their  own  habits  and 
for  school  activities;  and  children  of  lowered  vitality  are  rehabilitated 
and  begin  to  enjoy  a  normal  school  day  with  other  children. 

Certain  other  signs  give  somewhat  more  concrete  evidence  of  progress; 
for  example,  if  the  proportion  of  children  who  establish  the  habit  of  regu¬ 
lar  dental  examinations  increases,  this  may  be  considered  a  step  toward 
health  improvement.  Better  school  attendance  may  be  regarded  as  a 
measure  of  progress  if  it  is  traceable  to  the  elimination  of  health  conditions 
which  have  been  the  cause  of  absenteeism. 

Correction  of  physical  defects. — The  success  or  failure  of  the  program  can 
be  determined  in  some  measure  by  the  extent  to  which  defects  recommend¬ 
ed  for  attention  have  been  corrected.  These  can  be  expressed,  for  example, 
as  the  number  ot  defective  tonsils  removed,  teeth  filled,  or  eyes  fitted  with 
glasses.  Such  corrections  can  also  be  stated  in  terms  of  the  percentage  of 
those  which  are  recommended. 


GROWTH  CRITERIA 

Growth  progress  is  one  indication  of  nutritional  status.  Therefore  anv 
survey  of  nutritional  and  related  health  factors  may  well  include  measures 
of  physical  growth.  Increases  in  height  and  weight  from  year  to  year  are 
signs  that  a  child  is  growing.  Children  accordingly  should  be  weighed  and 
measured  at  regular  intervals  as  a  means  of  determining  progress  It  is  a 
good  plan  to  take  weights  monthly  and  heights  three  times  during  the 
school  year-at  the  beginning,  at  the  middle,  and  at  the  close.  It  should  be 
unders  ood,  however,  that  unless  measurements  are  exact  and  are  taken 
under  the  same  conditions  each  time,  they  are  worthless  as  a  means  of 
showing  change  In  order  to  encourage  accuracy,  standard  procedure  fo 
ung  oth  height  and  weight  are  given  in  considerable  detail  on  page  380 
Weighing  and  measuring  is  a  routine  aspect  of  the  screening  r,.  i  i ' 

g“  ,ribyShheideahching  r or  the  —indicains 

’  k  Sh°uld  be  noted  regularly  on  the  school  health  record 


370 


Nutrition  Work  with  Children 

of  each  child.  Like  other  screening  tests  the  significance  of  the  findings 
should  be  interpreted  by  the  physician. 

It  is  evident  from  the  discussion  in  chapter  iii  that  great  care  must  be 
taken  not  to  place  undue  emphasis  on  the  weight  and  height  of  a  child  at 
any  given  time.  Particularly  is  it  important  not  to  compare  one  child’s 
gains  with  those  of  another  child,  or  to  deduce  from  them  that  either  one 
is  growing  less  well  than  he  should.  Each  child  grows  at  his  own  rate. 

Teachers  accustomed  to  using  height-weight-age  tables  and  to  plotting 
children’s  weight  gains  against  average  weights  for  height  and  age  are 
reluctant  to  abandon  the  practice  because  of  the  motivating  effect  on  boys 
and  girls.  It  is  desirable,  therefore,  to  provide  substitute  devices  which 
furnish  similar  concrete  evidence  of  progress,  but  ones  which  take  into 
account  individual  variations  in  growth  patterns.  Three  such  methods  are 
described  briefly  below.  The  discussions  deal  particularly  with  the  use  of 
each  method  in  a  practical  school  situation,  to  indicate  general  trends  in 
growth  of  individual  children. 


GROWTH  AS  SHOWN  BY  INCREASES  IN  HEIGHT  AND  WEIGHT 

A  relatively  steady  upward  trend  in  weight  and  height  may  be  consid¬ 
ered  a  manifestation  of  growth.  Failure  to  make  such  gains  over  a  period 
of  two  to  three  months  may  have  no  significance.  On  the  other  hand,  if  the 
failure  to  gain  continues  and  if  there  are  other  negative  signs  as  a  result 
of  daily  teacher  observation,  the  child  should  be  referred  to  the  phvsician. 

Teachers  may  find  it  desirable  for  all  children  in  the  room,  or  for  certain 
of  them,  to  chart  their  weights  and/or  heights.  The  general  trend  of  the 
curves  should  be  upward,  and  a  well -nourished  child  should  grow  fairly 
continuously.  A  weight  chart  should  be  considered  the  property  of  an  in¬ 
dividual  child.  There  should  be  no  display  of  weight  charts  before  the 
class  and  no  comparisons  made  of  gains  made  by  the  children.  If,  on  refer 
ral,  the  physician  reports  a  nongaining  child  as  physically  sound  but  over¬ 
ly  thin,  the  teacher  may  give  special  attention  to  the  case.  \\  orking  wit 
the  mother,  she  can  often  help  to  bring  about  an  adjustment  in  the  chi  r  s 
daily  program.  A  nourishing  diet  and  rest  habits  calculated  to  save  energy 
may  be  all  that  is  necessary  to  start  normal  weight  increases  again. 

A  weight  chart  can  be  made  on  any  graph  paper  (Chart  30).  'I  he  squares 
from  left  to  right  at  the  bottom  are  dated  with  the  month  o  t  ic  st  too 
year  beginning  with  September.  The  squares  at  the  left  of  the  paper  rep¬ 
resent  pounds  of  weight.  A  dot  on  the  second  or  third  square  front  t  e 
bottom  represents  a  child’s  present  weight.  At  each  succeec  ing  mon  y 
weighing  1  dot  is  placed  at  the  point  representing  the  new  weight 
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heavy  line  is  drawn  connecting  it  with  the  previous  one.  A  chart  repre¬ 
senting  growth  in  height  is  made  the  same  way  with  inches  in  height  sub¬ 
stituted  for  pounds  of  weight  at  the  left  side  of  the  paper. 

CHART  30 
Sample  Weight  Chart 


GROWTH  AS  SHOWN  ON  THE  PHYSICAL  GROWTH  RECORD 

1  he  Physical  Growth  Record  offers  a  method  for  systematically  record¬ 
ing  and  interpreting  measures  of  height  and  weight  in  school  children. 
(See  chap,  iv  for  the  origin,  scientific  basis,  and  interpretation  of  the 
record.)  Each  record  is  designed  to  chart  the  growth  of  an  individual  boy 
or  girl,  continuously,  between  the  ages  of  four  and  eighteen  years.5 

I  he  Physical  Growth  Record  shown  on  Chart  14  (p.  128)  represents 
t  e  actual  growth  pattern  of  Susan,  four  and  one-half  years  of  age  when 
the  graph  was  started.  At  that  time  she  was  42.3  inches  tall  and  weighed 
pounds.  Her  height  status  was  determined  by  finding  her  age  along  the 
top  of  the  chart;  her  height  along  the  upper  left-hand  margin ;  and  pLchtg 

535  K2SS  HZ"  ChS  To  r  di “A  .‘he  Msoc., 

16th  Street,  N.W.,  Washington,  D.C.  ’  ^  ^  Natlonal  Education  Assoc.,  1201 
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a  dot  under  4|  and  opposite  42.3.  Her  weight  status  was  determined  by 
finding  her  age  along  the  lower  edge  of  the  chart;  her  weight  along  the  lower 
left-hand  margin;  and  placing  a  dot  above  the  4^  and  opposite  the  40.  Both 
dots  fell  in  average  zones  indicating  that  she  occupied  a  central  position  in 
relation  to  the  heights  and  weights  of  girls  of  the  same  age.  The  same  pro¬ 
cedure  was  followed  at  half-yearly  intervals  until  Susan  was  eleven  years 
of  age.  The  dots  were  joined  to  show  her  curves  of  progress. 


Height  and  Weight  Records  of  Susan  S. 


Age .  5  5§  6  6^  7 

Height .  42.3  43.6  44.7  45.9  47.0  48  1  49.1 

Weight .  40  0  42.3  45.0  47.8  50.4  53.4  56.4 

Age .  8  83  9  9^  10  10±  11 

Height .  50.2  51.2  52.2  53.2  54.2  55.3  56  4 

Weight .  59.6  62.5  66.3  63.4  70.3  75.1  78.3 


The  record  shows  that  Susan  gained  14.1  inches  in  height  during  the 
six-and-one-half-year  period  and  that  progress  was  uninterrupted.  During 
that  same  period  she  gained  38.3  pounds.  However,  as  her  record  shows, 
there  were  irregularities  in  the  ninth  to  tenth  year.  Shortly  after  her  ninth 
birthday  she  developed  allergies  and  infected  tonsils  which  were  apparent¬ 
ly  responsible  for  her  failure  to  gain  weight,  until  she  was  treated  success¬ 
fully.  During  this  brief  period,  her  weight  curve  dipped  almost  outside  the 
average  zone.  The  use  of  the  record,  as  demonstrated  here,  shows  the  way 
'  in  which  it  may  suggest  graphically  the  need  for  remedial  measures,  as 
well  as  the  benefits  therefrom,  once  they  have  been  applied. 


The  percentile  figures  for  boys  and  for  girls  on  Table  8  (p.  129)  provide 
the  numerical  data  for  the  Physical  Growth  Record.  Use  of  the  tables  in 
conjunction  with  the  record  makes  it  possible  to  establish  a  child  s  status 
numerically  with  respect  to  other  children  of  the  same  sex  and  age.  I*or 
example,  Susan’s  height  and  weight  fell  consistently  between  the  30th  and 
the  70th  percentiles  throughout  the  period  of  the  record.  She  can  therefore 
be  considered  of  about  average  height  and  weight  lor  her  age.  If  they  had 
fallen  exactly  on  the  50th  percentile,  half  of  the  children  whose  records 
composed  the  table  would  be  taller  and  heavier  than  she  at  each  age,  and 

half  of  the  children  would  be  shorter  and  lighter. 

In  the  main,  a  child  who  is  growing  normally  shows  a  gradual  upward 
curve  in  both  height  and  weight  and  remains  within  his  original  zones. 
When  irregularities  occur  in  the  progression  of  growth  the  child  should  be 
referred  to  the  physician.  The  teacher  should  see  that  all  Physical  Growt  1 
Records  which  show  major  irregularities  are  in  the  physician  s  hands 
along  with  the  results  of  other  screening  tests,  at  the  time  ol  t  le  me  it  a 

examination. 
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GROWTH  AS  INDICATED  ON  THE  WETZEL  GRID 


The  Wetzel  Grid  offers  still  another  method  of  observing  growth  trends 
in  school  children  by  using  height  and  weight.  (See  chap,  iv  for  the 
origin  and  interpretation  of  the  grid.)  Each  grid  is  designed  to  chart  the 
growth  of  an  individual  boy  or  girl,  continuously,  between  the  ages  of  live 
and  eighteen  years.6 

The  grid  shown  in  Chart  12  (p.  119)  presents  the  actual  growth  record 
of  a  girl  who  was  five  and  one-half  years  of  age  when  the  record  was 
started.  At  that  time  she  was  44  inches  tall  and  weighed  38  pounds.  As 
shown  on  the  tabulated  record  at  the  extreme  left,  heights  and  weights 
were  taken  at  least  once  annually,  until  the  child  was  eleven  and  one-half 
years  old. 

The  graph  was  started  in  the  first  or  grid  panel  by  finding  her  height 
along  the  lower  line  of  the  chart;  her  weight  along  the  left-hand  margin 
and  placing  a  dot  above  the  44  and  opposite  the  38.  Each  separate  record¬ 
ing  is  made  in  the  same  way.  The  line  connecting  the  dots  traces  the 
child  s  progress.  At  each  recording  a  grid  rating  of  physique  and  body  size 
is  obtained.  Physique  is  denoted  by  the  channel  in  which  a  weight-height 
point  is  located,  and  size  by  the  nearest  diagonal  “level”  which  crosses  the 
channel  system. 

In  the  present  case,  the  girl’s  physique  channel  when  first  measured  at 
five  and  one -half  years  of  age  was  Bi  which  is  the  good  or  average  class. 
Her  developmental  level,  which  indicates  size,  was  27.  In  the  ensuing 
>ears  her  record  changed  rapidly  and  chiefly  on  the  negative  side  as  shown 
by  two  drops  to  the  right  and  a  generally  wavering  graph  away  from  the 
central  physique  channels.  Her  graph  (Chart  12)  indicates  two  distinct 
episodes  of  growth  failure  (1-2  and  3-4-5)  but  shows  how,  with  a  carefully- 
planned  program  of  good  diet,  rest  and  play,  which  was  instituted,  an 
eventual  return  to  the  B,  average  physique  channel  was  accomplished 


1  he  second  or  auxodrome  panel  shows  the  speed  with  which  this  child 
raveled  through  the  channel  system.  With  the  67  per  cent  line  regarded 
as  standard  it  is  evident  that  her  first  observation  falls  near  the  normal 
ocation  is  attained  by  finding  her  developmental  level  (27)  on  the 
, ,  margin  of  the  panel  and  her  age  on  the  lower  margin  of  the  panel  and 
Placing  a  dot  opposite  27  and  above  *  Each  separate  reconhng  is  made 

shown  on X  ^  PlottlnS  succeeding  developmental  level  figures 

shown  on  the  grid  panel,  against  her  age.  If  the  curve  had  continued8  pX 

land  ,r0m  Na,i0nal  AS«-  S-lce,  Me,  1200  West  Third  Street,  Clave- 
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allel  along  the  67  per  cent  line,  the  child’s  speed  of  development  would 
have  been  considered  normal,  [f  it  had  proceeded  to  the  left  and  above  the 
67  per  cent  line  she  would  have  been  developing  faster  than  the  average. 
Deviations  to  the  right  and  below  the  67  per  cent  line,  as  shown  on  the 
panel  (Chart  12)  indicate  that  she  not  only  developed  at  a  slower  rate  than 
average  for  her  age,  but  that  she  had  two  definite  interruptions  of  progress 
(. A-B  and  C-D)  which  resulted  in  inferior  development  at  these  periods. 
Full  recovery  ( B-C  and  E-F)  to  a  point  near  her  original  auxodrome  was, 
as  pointed  out  above  in  relation  to  regaining  her  normal  physique  channel, 
achieved  by  a  concentrated  program  of  rest,  play,  and  excellent  diet,  de¬ 
signed  to  improve  her  nutritional  condition. 

Under  normal  conditions,  a  child  proceeds  along  the  same  channel  with 
remarkable  consistency.  Children  who  fail  to  stay  within  channels,  in  the 
main,  should  be  “screened  out”  for  study.  The  grid,  like  other  records  of 
screening  tests,  represents  a  part  of  the  total  health  picture  of  each  child, 
and  should  be  available  to  the  physician  at  the  time  of  the  medical  exami¬ 
nation.  A  shift  of  more  than  one-half  channel  of  physique  in  ten  levels  of 
growth  indicates  failure  in  development  and  suggests  need  for  referral  to 
the  physician.  Similarly,  in  the  case  of  speed  (auxodrome),  acceptable  de¬ 
viations  from  schedule  will  not  be  more  than  two  to  three  levels  per  j-ear. 

Experience  in  use  of  the  grid  with  adolescent  boys  and  girls  in  a  nutri¬ 
tion  course  showed  its  sensitiveness  to  variations  in  food,  activity ,  and  rest 
habits.  Furthermore,  the  upward  trend  of  their  grid  records  in  a  relatively 
short  time  indicated  that  the  grid  was  effective  in  motivating  this  age 

group  to  improve  their  living  habits. 

The  inauguration  of  the  Physical  Growth  Record  or  the  \\  etzel  Grid  in 
the  average  school  does  not  impose  undue  extra  work  for  the  stall.  Older 
students  may  be  taught  to  plot  their  own  records  or  grids.  Teachers  will 
find  that  plotting  one  or  the  other  for  young  children  requires  no  more 
time  than  for  plotting  weight  charts  or  for  recording  the  results  ol  other 
screening  tests.  It  should  be  emphasized  again  that  the  employment  of  any 
device  based  on  body  measurements  is  useful  only  as  the  measurements 
themselves  are  accurate.  The  persons  responsible  for  taking  heights  and 
weights  should  follow  with  meticulous  care  the  directions  which  are  pro¬ 
vided  (p.  380). 


PROGRESS  AS  JUDGED  BY  GROWTH  CRITERIA 

Any  of  the  three  devices  described  may  be  used  to  indicate  progress  or 
the  lack  of  it.  The  difference  between  a  child’s  height  and  weigit  rom  one 
measuring  period  to  the  next  shows  the  amount  of 
curred  during  the  interval.  Jf  weight  charts  have  been  plotted,  fee 


Fundamental  Aspects  of  the  School  Nutrition  Program  o75 

upward  trend  of  the  curve,  when  weight  gains  take  place,  gives  a  graphic 
picture  of  progress. 

Advancement  on  the  Physical  Growth  Record  is  evidenced  by  main¬ 
taining  position  in  original  weight  and  height  zones;  by  regaining  such 
positions  after  deviating;  by  moving  ahead  into  higher  zones;  and  by 
maintaining  higher  positions  within  the  original  zones.  If  a  teacher  wishes 
to  summarize  growth  progress  data  from  the  records,  she  may  determine, 
for  example,  the  number  and  per  cent  of  children  who  show  a  better  posi¬ 
tion  at  the  end  than  at  the  beginning  of  the  year. 

Growth  progress,  as  registered  on  the  Wetzel  Grid,  may  be  observed 
similarly.  Maintenance  of  channel  position,  regaining  of  channel  position, 
progress  into  higher  channels  are  all  evidences  of  advancement.  Progress 
may  be  indicated  as  the  number  and  per  cent  of  pupils  who  are  in  a  more 
favorable  position  at  the  close  of  the  school  year  than  at  the  beginning. 

BUILDING  A  SCHOOL  NUTRITION  PRO¬ 
GRAM  BASED  ON  NEEDS 


TABULATING  AND  GRAPHING  FINDINGS  OF  SURVEYS  AS  A 
BASIS  FOR  A  NUTRITION  PROGRAM 

The  surveys  of  nutrition  and  health  in  the  school,  as  have  been  de¬ 
scribed,  yield  basic  information  for  a  school  nutrition  program— show 
where  the  needs  lie.  A  duplicate  copy  of  results  from  individual  classrooms 
can  be  provided  the  principal  who  in  turn  will  have  results  summarized 
for  the  entire  school. 

In  the  case  of  diet  and  other  health  habits  it  is  often  desirable  to  express 
results  ill  terms  of  failure  of  the  group  to  measure  up  to  accepted  stand¬ 
ards.  I  or  example,  in  the  matter  of  fruit  intake  for  the  day,  a  commonly 
recommended  daily  quantity  and  one  attainable  in  the  community  should 
>e  agreed  upon  and  each  child's  record  checked  against  that  goal  The 
number  and  percentage  of  children  failing  to  meet  the  goal  could  then  be 

similarly  ^  ^b^'  ' h®  °ther  finclings  of  the  survey  could  be  reported 

Graphs  will  be  found  of  value  in  presenting  the  needs  of  nutrition  work 

workwhh  Tnt0  SCb°,01  and  community  authorities,  in  motivating  the 
work  w,th  children,  and  m  evaluating  progress  as  the  program  proceeds. 

PROVIDING  A  SCHOOL  ENVIRONMENT  CONDUCIVE  TO 
GOOD  NUTRITION  AND  HEALTH 

The  first  step  undertaken  by  the  school  should  be  to  see  that  mndhl 
w  in  i  are  under  its  own  control  are  what  thev  shnul  1  I  ti,-  nS 

III  correcting  J  >  t  “  '"i  “ 

»>  i— Kg  «i„  n,™  " 
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CORRECTING  UNFAVORABLE  CONDITIONS 

Many  aspects  of  the  school  regime  and  environment  have  a  marked 
effect  on  the  nutrition  and  health  of  children.  Steps  should  be  taken  by  the 
school,  therefore,  to  “set  its  own  house  in  order”  by  seeing  that  the  school 
program  and  environment  is  conducive  to  the  nutritional  and  general  wel¬ 
fare  of  the  children.  The  school  program  should  be  adjusted  to  provide  a 
normal  day’s  schedule  in  respect  to  length  of  sessions,  restriction  of  home¬ 
work  to  permit  sufficient  sleep  and  recreation,  and  allowance  for  an  ade¬ 
quate  lunch  period.  Many  of  the  school’s  practices  may  need  challenging. 
Several  unfavorable  ones  which  are  all  too  common  deserve  special 
mention. 

School  entertainments.— The  type  of  school  entertainments  and  the  hours 
for  holding  them  should  conform  to  the  requirements  for  good  nutrition. 
Entertainments  that  require  long  hours  of  practice  are  fatiguing,  especial¬ 
ly  for  young  children;  and  evening  functions  not  only  interfere  with 
proper  bedtime  and  regular  hours  of  sleep  but  set  the  school  s  seal  of  ap¬ 
proval  on  such  practice.  Some  schools  have  solved  this  problem  by  re¬ 
stricting  their  entertainments  to  informal  presentations  which  are  a  dirctt 
outgrowth  of  class  activities  and  require  little  or  no  rehearsal,  further¬ 
more,  all  school  entertainments  or  parties  are  terminated  at  hours  which 
allow  the  children  to  get  to  bed  at  a  suitable  hour.  Any  other  practice 
tends  to  lessen  the  effectiveness  of  the  school’s  guidance  in  the  eyes  of  the 
children  and  their  parents.  Obviously  the  bedtime  should  be  adjusted  to 
the  ages  of  the  children  and  more  lenient  hours  may  be  allowed  on  non¬ 
school  nights,  especially  in  upper  grades  and  high  school. 

“ Parties.” — The  celebrating  of  birthdays  and  special  events  is  a  com¬ 
mon  practice  in  the  primary  grades  of  the  school.  It  is  the  custom  in  some 
schools  for  mothers  to  take  turns  sending  a  cake  or  other  sweets.  They  are 
eaten  with  ceremony  during  the  school  session.  It  is  often  done  even  in 
cases  where  between-meal  eating  of  sweets  is  usually  frowned  upon  It  is 
a  challenge  to  the  school  to  prove  that  a  party  may  be  made  to  conform 
to  good  nutrition  practice  and  yet  lose  nothing  of  its  festivity  In  some 
schools  the  problem  has  been  solved  by  having  the  party  at  mealtime ^an 
serving  the  “party”  food  as  dessert  for  the  meal  or  confining  the  relrcs 
ments  to  fruit  or 'fruit  juices  if  the  function  must  be  held  between  roeab 

Sales  of  candy  and  soft  drinks -The  school  teaches  that  sweets  should 
not  be  eaten  at  a  time  when  they  will  dull  the  appetite  for  essential  foor  s 
on  1  thus  in  effect  replace  such  foods  in  a  child's  diet.  The  school  s  prac¬ 
tices  should  be  consistent  with  its  own  teachings.  If  sweets  are  avada  e 
on  school  premises,  they  should  be  sold  in  the  lunchroom  where 
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buy  them  only  after  he  has  had  an  adequate  noon  meal.  Thus  no  part  of 
his  regular  lunch  money  is  diverted  to  such  purchases.  Candy  sales  in  the 
corridors  for  the  purpose  of  raising  funds  for  school  activities,  band  uni¬ 
forms,  and  new  library  books  cannot  be  justified.  Money  spent  for  soft 
drinks  in  the  school  is  likewise  often  deducted  from  a  child’s  lunch 
money,  and  there  is  a  tendency  for  such  beverages  to  replace  milk.  Some 
schools,  in  conformity  with  their  nutrition  teachings,  have  banned  the 
sale  of  these  drinks  from  the  school  premises,  substituting  for  them  the 
sale  of  milk  and  fruits.  (See  chap,  xiv  for  recommendations  of  professional 
organizations  with  respect  to  the  sale  of  sweets  and  soft  drinks  on  school 
premises.) 


INSTITUTING  POSITIVE  MEASURES  CONDUCIVE  TO  GOOD  NUTRITION 


In  addition  to  correcting  unfavorable  factors,  positive  measures  should 
be  taken  by  the  school  to  provide  services  and  conditions  favorable  to 
good  nutrition. 

Install  or  improve  the  school  lunch. — The  school  lunch  frequently  offers 
a  good  place  to  start.  If  there  is  need  for  a  school  lunch,  parents,  teachers, 
and  students  can  join  efforts  to  establish  one.  If  the  existing  school  lunch 
is  not  meeting  the  nutritional  needs  of  the  children,  it  can  be  reorganized 
to  make  it  do  so.  If  the  food  is  satisfactory,  but  children’s  choices  are 
faulty,  plans  can  be  developed  for  introducing  plate  lunches  and  for  relat¬ 
ing  classroom  nutrition  teaching  to  the  school  lunch.  If  lunches  must  be 
carried,  a  drive  can  be  launched  to  make  them  nutritionally  adequate  and 
attractive.  Responsibility  for  this  improvement  should  be  carried  as  much 
as  possible  by  the  parents  and  the  children.  Arousing  their  interest  in  doing 
so,  however,  is  the  task  of  the  administrative  staff  and  teachers.  If  they 
are  concerned  with  conditions  and  feel  it  important  to  remedy  them, 
parents  and  children  will  catch  the  spirit.  (The  many  ways  in  which  the 

school  lunch  can  contribute  to  nutrition  education  are  discussed  in 
chap,  xiv.) 


Provide  for  children  of  “ lowered  vitality.”— Teacher  health  observations 
and  screening  tests  usually  reveal  some  children  who  are,  in  general,  physi¬ 
cally  under  par.  They  are  listless,  tire  easily,  have  poor  color,  poor  posture, 
tail  to  gain  in  weight,  or  are  grossly  overweight.  On  referral  to  the  physi¬ 
cian,  such  children  are  frequently  found  to  be  suffering  from  “lowered 
vitality."  This  term  covers  the  condition  commonly  known  as  malnutri¬ 
tion  but  goes  further  to  include  other  manifestations  in  addition  to  the 
purely  physical.  “Lowered  vitality”  is  not  a  disease  but  rather  a  symptom 
of  disease  of  poor  hygiene,  of  bad  social  conditions,  of  inadequate  food  of 
the  right  kind,  of  emotional  instability,  or  a  combination  of  any  or  all  o 
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these.  A  child  in  this  condition  therefore  must  be  considered  from  the 
medical,  social,  and  educational  viewpoints. 

In  many  cases  of  lowered  vitality  children’s  health  may  be  improved  as 
a  result  of  the  educational  and  corrective  methods  employed  in  the  nutri¬ 
tion  program.  In  other  cases  special  and  more  drastic  measures  must  be 
taken.  In  any  case  a  first  step  is  to  discover  the  cause  or  causes  of  the  con¬ 
dition.  Cases  of  lowered  vitality  are  often  due  primarily  to  faulty  food 
habits.  Overindulgence  in  sweets  and  irregular  meals  are  among  the  causes 
of  lack  of  appetite,  which  lays  the  groundwork  for  the  poor  habits.  But 
uncorrected  physical  defects,  lack  of  sleep,  emotional  tensions,  lack  of  out¬ 
door  play  and  recreation  may  also  be  factors. 

The  individual  classroom  teacher  may  do  much  to  assist  a  child  of 
lowered  vitality.  She  may  help  him  to  learn  proper  food  selection  and  the 
importance  of  good  diet.  She  can  assist  him  to  choose  a  good  noon  lunch. 
But  three  meals  a  day,  even  adequate  meals,  are  frequently  not  enough  to 
promote  maximum  growth  and  health  in  such  children,  and  supplemen¬ 
tary  feedings  are  required.  The  teacher  can  be  constantly  on  the  lookout 
for  evidences  of  fatigue  and  ways  to  relieve  it,  and  she  can  help  the  child 
to  adjust  happily  to  a  quiet  school  program  which  will  conserve  energy  and 
help  him  to  gain  weight.  She  can  urge  his  mother  to  provide  suitable  home 
meals  and  a  restful  relaxed  home  program. 


But  if  such  routine  measures  fail,  and  the  under  par  condition  continues, 
the  solution  becomes  one  for  co-operative  consideration.  The  physician 
will  prescribe  a  special  program  of  rehabilitation;  he  will  emphasize  with 
parents  the  urgency  of  providing  nourishing  food,  additional  rest,  and 
happy  surroundings;  a  nutritionist  may  be  called  in  to  advise  with  the 
mother  on  meal  planning;  a  social  worker  may  arrange  for  clinic  treatment 
if  such  is  indicated;  a  psychologist  may  analyze  the  social  background  of 
the  child.  The  school  itself  may  find  it  necessary  to  place  the  child  in  a 
special  class  temporarily,  where  he  will  be  relieved  of  the  rigorous  schedule 
of  the  average  student  and  where  he  may  have  special  rest  and  food  in  the 
company  of  other  children  in  similar  condition.  The  latter  procedure  is 
recommended  only  when  other  measures  fail.  When  a  child  is  thus  segre¬ 
gated  he  should  be  returned  to  his  own  classroom  as  soon  as  his  condition 

permits. 

fostering  mental  and  emotional  health  of  children 
The  nutrition  of  a  child  and  his  emotional  health,  as  has  been  said  re¬ 
peatedly,  cannot  be  treated  as  separate  entities.  Each  is  inextnca  y 
jinked  with  the  other.  Together  they  are  related  to  the  child  s  genera 
physical  condition  and  to  his  ability  to  adjust  to  family,  school,  and 

associates. 
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Teacher  observations  reveal  many  signs  in  children  which  indicate  vary¬ 
ing  degrees  of  emotional  instability.  The  school  has  the  opportunity  to  help 
children  develop  good  emotional  health,  just  as  it  helps  them  to  develop 
good  physical  health.  The  classroom  teacher  again  is  the  person  most  di¬ 
rectly  responsible.  Her  own  emotional  stability  is  a  prime  factor  in  creat¬ 
ing  a  wholesome  atmosphere  in  the  classroom.  Many  modern  schools  pro¬ 
vide  a  staff  psychologist  who  helps  prepare  the  teacher  to  deal  with  emo¬ 
tional  problems  of  children.  Difficult  cases  are  discussed  with  the  psycholo¬ 
gist  who  advises  on  how  to  proceed.  In  extreme  cases  the  psychologist  may 
enter  the  case  directly.  In  the  main,  however,  it  is  considered  better  pro¬ 
cedure  for  him  to  act  in  the  capacity  of  consultant  to  the  teacher. 

The  teacher  who  understands  children  and  knows  the  importance  of 
emotional  health  to  their  total  development  will  be  on  the  alert  constantly 
for  ways  in  which  she  can  direct  their  interests  and  energies  to  the  best 
advantage.  She  will  help  each  child  to  undertake  and  complete  tasks  which 
are  suited  to  his  own  capacity;  she  will  help  him  to  attain  a  feeling  of 
satisfaction  and  security  in  his  relations  with  other  children,  and  with  her; 
she  will  create  in  the  classroom  a  feeling  of  relaxation  and  friendliness 
which  promotes  emotional  growth.  In  the  meantime  she  will  not  overlook 
the  fact  that  improving  the  nutritional  status  of  the  child  may  contribute 
more  than  anything  else  to  the  elimination  of  his  emotional  difficulties. 
She  will  utilize  all  the  methods  to  improve  nutrition  which  are  suitable  for 
the  child  of  lowered  vitality.  As  a  child  becomes  more  vigorous  physically 
the  tendency  will  be  for  him  to  lose  many  or  all  of  those  characteristics 
which  make  him  “different”  from  other  children. 

TEACHING  NUTRITION  TO  BOYS  AND  GIRLS 

Nutrition  teaching  in  classrooms  is  a  fundamental  phase  of  the  school 
nutrition  program.  To  be  effective  it  must  be  based  on  the  needs,  inter¬ 
ests,  and  problems  of  the  children  and  of  the  community,  and  it  must  be 
suited  to  the  abilities  of  the  children  at  the  different  grade  levels.  The  find¬ 
ings  of  the  various  surveys  will  single  out  the  most  pressing  needs  and  sug¬ 
gest  points  of  emphasis  for  the  nutrition  teaching. 

It  should  be  stressed  here,  as  earlier  in  the  chapter,  that  any  individual 
teacher  or  group  of  teachers  may  adapt  to  their  own  classrooms  aspects 
of  the  suggestions  outlined  above  for  a  total  school  nutrition  program. 
Often  from  such  a  small  beginning  the  larger  project  grows.  In  the  suc¬ 
ceeding  chapters,  the  importance  of  the  classroom  teacher  and  the  many 
ways  in  which  she  may  serve  the  interests  of  her  own  classes  as  well  as  the 
school  nutrition  program  are  considered  in  some  detail. 
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SUPPLEMENT  TO  CHAPTER  XI 


DIRECTIONS  FOR  TAKING  HEIGHT  AND  WEIGHT 


Height. — Standing  height  measurements,  especially  if  they  are  to  be 
used  for  purposes  of  comparison  at  different  periods,  should  be  taken 
( 1 )  with  shoes  off,  (2)  with  heels  together,  the  body  lined  up  against  a  level 
wall  or  other  area  and  stretched  to  its  full  height,  (3)  with  accurate  in¬ 
struments,  and  (4)  preferably  by  the  same  operator.  Tests  have  shown  re¬ 
peatedly  that  failure  to  fulfil  these  requirements  may  result  in  inaccurate 
measurements  and  render  valueless  the  records  based  on  them. 

Of  particular  importance  is  the  necessity  of  using  accurate  instruments 
and  standard  procedure.  The  height  should  be  taken  against  a  flat  surface 
with  an  accurate  scale;  custom-made  anthropometers  may  be  used  if  they 
meet  the  requirements  and  can  be  afforded.  An  inexpensive  and  satisfac¬ 
tory  substitute  is  the  paper  measuring  strip  prepared  by  the  Iowa  Child 
Welfare  Research  Station.  It  is  made  of  nonshrinkable,  nonexpandable 
paper  with  inches  marked  on  one  side,  centimeters  on  the  other.  The  strip 
may  be  pasted  to  a  wall  without  a  baseboard  or  on  a  specially  prepared 
board.  A  “square”  made  of  two  small  boards  joined  at  right  angles  can 
be  used  to  take  the  child’s  height  against  the  board.  The  width  afforded  by 


the  measuring  strip  makes  for  accuracy  since  any  tendency  to  tilt  the 
square  is  checked  by  the  horizontal  lines.  A  simple  measuring  device  may 
also  be  prepared  by  fastening  a  pair  of  two-yard  or  two-meter  rulers 
parallel  a  few  inches  apart  against  the  flat  surface.  A  chalk  box  may  also 
serve  for  the  square. 

In  taking  the  height  the  shoes  should  be  off,  the  heels  together,  abdomen 
in,  and  the  heels,  buttocks,  and  upper  back  should  touch  the  measuring 
surface.  The  injunction  to  “stand  as  tall  as  you  can  without  lifting  \our 
heels”  counteracts  any  tendency  to  slump.  The  head  should  be  held  so 
that  the  eyes  are  looking  straight  ahead.  This  usually  means  that  the  line 
of  the  chin  will  be  about  at  right  angles  to  the  line  of  the  neck.  I  he  meas¬ 
uring  square  should  then  be  brought  down  firmly  on  the  top  of  the  head 
and  the  height  read  and  recorded.  In  the  beginning  it  is  wise  to  have  the 
child  step  away  from  the  measuring  surface  and  then  back  for  a  repetition 
of  the  measurement  in  order  to  check  the  accuracy  of  the  method.  Tt  is 
advisable,  when  possible,  to  have  the  reading  checked  by  a  second  person. 

Height  measurements  taken  against  the  rod  on  the  weighing  scale  are 
grossly  unreliable  and  this  device  should  not  be  used.  The  reasons  are 

stated  succinctly  by  Gray: 

The  metal  rods  attached  to  the  uprights  of  weight  scales  should  he  persistently  con¬ 
demned  because  (1)  they  occasionally  work  loose  and  shift,  as  nine  i  as  an  me  1  in  our 
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experience;  (2)  the  horizontal  bar  at  the  top  often  becomes  loosened  or  bent  and  always 
is  flexible;  (3)  the  subject,  standing  as  he  does  on  the  platform  which  is  somewhat  shifty 
and  does  not  permit  the  heels  to  be  backed  against  the  upright,  is  unable  to  straighten 
his  back,  hips,  shoulders,  and  head  nearly  as  firmly  as  against  a  flat  surface. 

Measurements  of  young  children  should  be  taken  with  the  child  in  re¬ 
cumbent  position.  For  this  purpose  the  paper  measuring  strip  may  be 
pasted  on  a  board  made  by  gluing  strips  of  seasoned  lumber  together,  to 
prevent  warping,  and  with  a  board  fastened  at  right  angles  at  one  end 
against  which  the  child’s  feet  may  be  pressed.  The  child  is  laid  straight  on 
the  board,  the  soles  of  his  feet  are  placed  firmly  against  the  footboard, 
his  knees  kept  flat  and  his  body  in  line,  by  the  hand  of  the  person  measur¬ 
ing.  The  measuring  square,  as  described  above,  is  then  brought  firmly 
against  the  top  of  his  head,  and  the  measurement  read  and  recorded.  Two 
workers  are  needed  for  taking  accurate  measurements  of  young  children. 

Weight. — Weight  should  be  taken  on  a  platform  scale  of  the  balance 
type.  A  spring  scale  gives  the  approximate  weight  at  any  given  time  but 
is  not  sufficiently  accurate  to  use  for  month-to-month  weighings  where 
small  gains  are  to  be  observed.  Several  points  should  be  considered  in 
selecting  a  scale:  (1)  It  should  be  one  which  will  stand  moving  and  some 
schoolroom  abuse  without  getting  out  of  order.  (2)  The  screw  for  adjust¬ 
ing  the  balance  should  be  fixed  so  as  to  be  changed  only  by  the  operator. 
(3)  The  graduations  should  be  at  least  as  fine  as  quarter-pounds  and 
preferably  eighths  or  sixteenths.  The  scale  should  always  be  checked  be¬ 
fore  using  to  make  sure  it  is  in  balance.  Shoes,  coats,  and  sweaters  should 
be  removed,  the  urinary  bladder  should  be  emptied  and  the  child  should 
stand  in  the  center  of  the  scale.  Care  must  be  taken  in  securing  a  correct 
balance  and  in  reading  and  recording  the  weight.  To  insure  accuracy  in 
weighing  large  groups,  it  is  wise  to  have  two  workers,  one  to  weigh  and 
the  other  to  check  and  record.  Weights  of  infants  and  young  children 
lying  or  sitting,  should  be  taken  on  a  scale  which  has  a  scoop  or  other 
means  of  supporting  the  child. 


Subsequent  weighings  to  be  of  value  must  be  made  at  the  same  „me  „r 


ids  above  the  morning  weight, 
does  not  exceed  one-half  pound, 
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it  is  obvious  that  comparison  of  weights  taken  at  6  o’clock  one  month  and 
at  1 1  or  1  o’clock  the  next  would  be  meaningless. 

1  he  error  introduced  by  weighing  in  clothes  or  without  regard  to  elimi¬ 
nations  has  been  demonstrated  by  Sumner  and  Whitacre  in  their  study 
of  the  growth  of  Texas  children.  The  results  of  failure  to  empty  the  urinary 
bladder  before  weighing  serves  as  an  example.  The  weights  of  urine  voided 
by  58  children  ranged  from  3  to  16  ounces,  in  29  cases  it  amounted  to  4 

CHART  31 

Hour-to-Hour  Variations  in  Weight  for  a  Three-Yf,ar-Old  Child 
Hours 

67  8  9  10  11  12  1  23456 


ounces  or  more.  A  comparison  of  the  weight  of  urine  voided  with  monthly 
weight  changes  showed  that  for  sixteen  of  this  group  the  urine  weight 
equaled  or  exceeded  the  body-weight  changes  in  one-third  or  more  of 

total  monthly  changes  recorded.”  . 

Gains  and  losses.- Too  much  attention  should  not  be  given  togainsor os- 

ses  from  week  to  week  or  even  from  month  to  month.  Emphasis  should  rat 
be  placed  on  the  trend  over  longer  periods.  The  custom  once  common  m  nu¬ 
trition-class  procedure  of  attempting  to  explain  every  shg  rise  or 
weight  by  some  health  factor  is  especially  to  be  discouraged,  for  weights  are 
variable  even  when  every  known  factor  has  seemingly  been  controlled.  A 
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graphic  proof  of  this  is  afforded  by  the  curves  shown  in  Chart  32.  These 
curves  were  plotted  from  the  day-to-day  nude  weights  of  a  four-year-old  hoy, 
taken  daily,  before  breakfast,  after  voiding,  on  the  same  scale,  and  by  the 
same  operator.  The  boy  was  in  excellent  health  for  the  entire  six-week 
period,  without  even  a  slight  cold,  and  his  diet  and  living  program  were 
unusually  constant  from  day  to  day.  Yet  in  spite  of  these  uniform  condi- 

CHART  32 

Weight  Curve  of^Four-Year-Old’Boyfor  Six  Weeks,  Plotted  for 
Different  Intervals.  Note  Wide  Differences  in  Curves 


tions  the  daily  weight  curve  showed  marked  ups  and  downs  which  could 
not  be  accounted  for  by  the  most  careful  scrutiny  of  his  daily  living 
(curve  A).  The  trend  of  the  curve  is,  however,  upward,  effecting  a  total 
gain  ol  7  ounces  in  the  six  weeks.  The  picture  obtained  when  weights  are 
plotted  for  longer  intervals  is  quite  different,  as  shown  in  the  lower  curves 
on  this  same  chart.  The  longer  the  interval,  the  more  regularly  upward 
growth  appears  to  proceed.  Interestingly  enough,  even  the  weekly  curves 
dilier  markedly  according  to  the  days  on  which  the  weights  are  taken. 
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I  here  is  much  iood  for  thought  in  these  curves.  Assume,  for  example,  the 
weekly  weights  in  Curve  D  to  be  those  of  a  child  in  a  nutrition  class  conduct¬ 
ed  by  the  early  conventional  procedure.  Had  the  weekly  weights  been 
taken  on  Mondays,  a  loss  in  weight  would  have  been  recorded  the  first 
week  and  the  attention  of  all  workers  would  have  been  centered  on  this 
child  in  an  endeavor  to  discover  the  cause.  The  steady  rise  in  the  curve 
thereafter  would  have  been  interpreted  as  meaning  that  improvement 
measures  had  been  applied  successfully.  Had  the  weighings,  however,  been 
begun  on  Priday,  the  same  child  would  have  been  commended  for  making 
steady  gains  for  the  first  four  weeks,  and  have  been  the  object  of  solicitous 
attention  in  the  last  two  weeks  to  discover  the  reason  for  his  sudden  drop! 
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CHAPTER  XII 


Essentials  of  Effective  Nutrition  Teaching 

eaching  nutrition  to  children  in  groups  began  in  an  out-patient 


_L  clinic  in  Boston  in  1908.  W.  R.  P.  Emerson,  a  physician,  was  the  first 
teacher.  Members  of  the  class  were  underpar  child  patients  at  the  Boston 
Dispensary.  The  children  were  given  instruction  weekly  in  diet  and  other 
daily  living  habits  designed  specifically  to  bring  them  “up  to  weight.” 
Emerson  demonstrated  his  method  elsewhere  and  the  nutrition-class 
movement  spread  rapidly,  eventually  reaching  the  school.  Here  it  began 
as  an  after-school  activity  for  children  in  need  of  special  care.  Later,  the 
clinic  nutrition-class  method  for  underweight  children  was  introduced  dur¬ 
ing  school  hours.  The  children  who  were  reached  made  remarkable  gains 
in  weight,  but  it  was  soon  evident  that  the  work  should  be  fitted  into  the 
whole  health  program  of  the  school,  that  it  should  be  available  to  every 
child,  and  that  acceptable  educational  procedures  should  be  applied.  In 
the  meantime,  modifications  of  Emerson’s  methods  were  continued  in 


many  clinics  and  to  some  extent  they  have  served  as  a  forerunner  of  serv¬ 
ices  to  children  in  present-day  clinics  (chap.  x). 

By  the  early  1920’s,  health  education  programs  for  all  children  were 
making  headway  in  schools,  although  special  emphasis  was  still  on  the 
needs  of  underweights.  Illustrative  materials  were  being  introduced  to  use 
in  health  classes  with  children.  These  consisted  largely  of  stories,  games, 
somrs  plays,  posters,  and  other  devices  to  make  health  attractive  and  to 
induce  children  to  abide  by  the  “rules”  of  health.  In  the  meantime,  many 
individuals,  organizations,  and  agencies  were  contributing  to  a  broader 
nf  nutrition  and  health  education  (chap.  viii). 
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under  supervision,  assisted  with  the  instruction  and  with  home  contacts. 
Reports  of  these  studies  were  published  in  journals  and  pamphlets  of  the 
time.  (See  the  References  following  chaps,  xi-xiii.)  Roberts’  textbook, 
Nutrition  Work  with  Children,  published  in  1927  and  revised  in  1935,  con¬ 
stituted  a  major  contribution  to  nutrition  education  of  children.  It  em¬ 
bodied  not  only  the  history  of  nutrition  education  to  date,  recounted  for 
the  first  time,  but  outlined  current  experiences  in  initiating  and  conduct¬ 
ing  nutrition  classes. 

Research  in  nutrition  education  eventually  began  to  take  two  forms: 
(1)  basic  investigations  of  the  fundamental  factors  which  control  food 
habits;  and  (2)  practical  tests  of  nutrition  education  methods  and  tech¬ 
niques  in  school  classrooms.  The  former  type  has  largely  been  conducted, 
or  stimulated,  by  the  Food  Habits  Committee  of  the  National  Research 
Council  (chap.  viii).  Its  findings  have  provided  impetus  and  direction  to 
the  second  type  of  research.  The  chief  purpose  of  the  second  type  is  to 
develop  and  evaluate  nutrition  education  methods  with  a  view  to  increas¬ 
ing  the  effectiveness  of  school  nutrition  programs.  In  such  studies,  school 
administrators,  teachers,  parents,  and  children  carry  on  the  programs 
with  the  guidance  and  assistance  of  nutrition  educators.  Procedures  are 


observed  and  evaluated;  results  are  recorded  and  appraised.  Studies  of 
this  type  have  been  conducted  in  recent  years  by  Whitehead,  in  the 
schools  of  Ascension  Parish,  Louisiana;  by  Caso  and  Lockwood,  in  the 
schools  of  Newton,  Massachusetts;  and  by  Kirksey,  in  the  schools  of 
Rutherford  County,  Tennessee.  The  last  two  studies  named  were  under 
the  direction  of  the  Department  of  Nutrition,  Harvard  University  School 
of  Public  Health.  All  have  been  reported  in  various  publications  listed  in 
the  References  at  the  close  of  this  chapter. 

Educational  journals  contain  reports  of  a  few  other  such  studies  but 
several  of  this  type  are  not  in  printed  form.  The  latter  largely  have  been 
cone  ucted  by  graduate  students  in  colleges  and  universities  and  the  find- 
mgs  were  submitted  in  Uresis  form.  Whitehead  has  reviewed  nutrition 
education  studies,  through  1950,  in  her  doctorate  thesis  at  Harvard  Uni- 
ersity ,  which  is  based  upon  her  own  investigations  in  nutrition  education 
in  Ascension  Parish.  Studies  of  nutrition  education  vary  in  purpose 
P  an,  scope,  and  age  range  of  subjects.  It  seems  suitable  therefore  to 

‘ndiv!dual  studies  the  limited  space  available  and 
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nutrition  instruction  in  the  elementary  school.  There  is  also  considerable 
agreement  on  what  she  as  a  person  means  to  the  program  and  what  she 
requires  in  the  way  of  background  and  understanding  to  accomplish  her 
purpose.  These  elements  of  a  successful  program  are  considered  below  as 
they  relate  to  the  teacher  herself  and  to  her  primary  needs  with  respect  to 
performing  the  task  effectively.  Other  findings  are  dealt  with  in  adjoining 
chapters  which  pertain  to  the  school  nutrition  program. 


THE  TEACHER  HERSELF 


Of  first  importance  in  any  educational  program  is  the  teacher  herself. 
This  point  is  well  made  in  an  Office  of  Education  bulletin:  “The  quality  of 
adult  leadership  is  the  most  important  part  of  education.  Wonderful 
school  facilities,  exceedingly  healthful  physical  environment,  and  a  mul¬ 
titude  of  appropriate  materials  and  books  are  aids  in  learning,  but  they 
are  less  important  than  the  people  who  teach  children  and  youths. 

The  classroom  teacher  exerts  a  profound  influence  on  the  attitudes  and 
habits  of  children  with  whom  she  is  in  contact  for  hours  of  every  school 
day.  Her  own  interest  in  nutrition,  what  she  says  and  does,  her  energy 
and  enthusiasm,  and  her  ability  to  make  nutrition  important  to  children 


largely  determine  the  outcome. 

The  teacher  who  believes  in  nutrition  and  is  genuinely  concerned  with 
the  welfare  of  children  has  a  convincing  quality  to  her  teaching  that  others 
do  not  have  She  recognizes  nutrition  education  as  an  essential  part  of  the 
child’s  school  experience,  and  she  extends  her  program  to  home  and  par¬ 
ents  because  she  realizes  that  they  chiefly  control  the  child  s  daily  food 

1  She  realizes  that  what  she  does  is  more  potent  than  what  she  says.  Thus, 
a  teacher  who  enjoys  an  “A”  type  lunch  daily  with  her  pupils  accomplishes 
more  than  she  could  with  any  amount  of  formal  classroom  instruction  re¬ 
garding  a  good  lunch.  On  the  contrary,  the  teacher  who  insists  on  eating 
lunch  apart  from  children,  because  she  must  have  foods  no  goo 
children  puts  a  handicap  on  her  own  efforts.  Nutrition  teaching  carries 
little  weight  if  it  seemingly  applies  to  children,  but  not  to  adults. 

TEACHERS  NEED  A  KNOWLEDGE  OF  NUTRITION 
If  classroom  teachers  are  to  believe  in  the  importance  of  nutrition  and 
ore  to  have  a  feeling  of  assurance  in  teaching  it,  they  must  acquire  some 

1  c-  n  A  McNeelv  Teachers  Contribute  to  Child  Health.  Bull.  1951, 
Ho!  ".O^,  Education,  and  Welfare,  Office  of  Education, 


1951). 
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third  grade,  when  the  curriculum  begins  to  include  subject  matter.  But  it 
is  important  at  all  levels  for  the  interest  and  motivation  it  provides  a 
teacher.  There  are  two  chief  ways  to  obtain  such  understanding.  One  is 
from  training  received  during  pre-service  education,  in  preparation  for 
teaching.  The  other  is  from  various  types  of  in-service  education,  after  a 
teacher  has  taken  a  position. 


PRE-SERVICE  EDUCATION 


Every  prospective  classroom  teacher  should  have  a  simple,  down-to- 
earth,  basic  course  in  nutrition.  It  is  not  the  objective  of  such  a  course  to 
make  her  a  nutritionist.  It  is  primarily  to  give  her  a  working  knowledge  of 
practical  nutrition,  especially  as  it  applies  to  children;  to  make  her  aware 
of  the  relation  of  nutrition  to  health;  to  fortify  her  with  a  knowledge  of 
sources  on  which  she  can  rely  for  authentic  information;  and  to  teach  her 
to  be  discriminating  in  the  selection  of  subject  matter  and  materials. 

A  course  of  this  type  should  make  it  clear  that  nutrition  information  is 
not  static;  that  a  teacher  on  the  job  will  need  to  keep  abreast  of  changes 
through  current  publications;  and  that  she  can  rely  on  nutritionists  of  the 
school,  city,  county,  or  state  for  special  consultation.  The  course  should 
make  her  aware  of  nutrition  fads  and  fallacies  which  filter  into  sound  sub¬ 
ject  matter,  and  it  should  prepare  her  to  resist  them.  It  should  make  her 


realize  that  newspapers,  magazines,  radio,  and  other  popular  sources 
should  be  relied  upon  for  nutrition  information  only  when  the  statements 

are  vouched  for  by  persons  or  agencies  of  known  reliability  in  the  nutrition 
field. 

The  course  in  nutrition  should  be  accompanied  by  consideration  of 
methods  of  applying  it  to  children.  Opportunities  for  observing  classroom 
nutrition  work  should  be  provided  and  teachers  in  training  should  have 
experience  in  teaching  nutrition,  under  guidance. 

In  view  of  the  fact  that  an  introductory  nutrition  course  holds  so  much 
promise  for  the  progress  of  nutrition  work  in  schools,  one  would  expect  to 
find  such  a  course  required  in  all  teacher  education  institutions.  Unfor- 
una  ey  t  is  is  not  the  case.  It  is  encouraging,  however,  to  find  that 

tudf  SfatCS  ^  eStab!1Shed  Certain  re9uirements.  Indiana  and  Ken- 
y,  or  example,  require  a  minimum  of  two  semester  hours  in  nutrition 
class  work  for  a  certificate  to  teach  in  elementary  schools  of  those  ate 

mandat°ry  f°r  a"  «“**»  whiA  teachers  in 

r  that  — in  - 

n  some  states,  winch  have  no  nutrition  requirement  for  certification. 
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certain  teacher  education  colleges  require  their  elementary  education  ma¬ 
jors  to  take  a  nutrition  course.  The  experience  of  one  such  institution — 
Central  \\  ashington  College  of  Education  at  Ellensburg — serves  as  an 
example.  The  home  economics  department  of  this  college  offers  two  nutri¬ 
tion  courses  which,  together,  satisfy  the  specifications  outlined  above. 
One  is  an  orientation  course  in  nutrition  required,  happily,  of  all  students 
in  the  school;  the  second  is  a  course  in  nutrition  education  methods  open 
to  all  upperclassmen  with  a  major  in  elementary  education. 

The  orientation  course  in  nutrition  is  a  three-credit  hour  class  which 
seeks  to  give  a  perspective  on  human  nutrition:  what  it  means  in  terms  of 
individual  health;  how  nutrition  is  integrated  with  the  acts  of  individuals 
and  of  nations;  and  what  are  the  simple  everyday  steps  to  be  taken  in 
attaining  good  nutrition.  The  course  seeks,  further,  to  help  students  de¬ 
velop  critical  judgment  of  nutritional  findings  and  materials,  to  relate 
causes  and  effects  and  apply  the  scientific  method  to  their  reasoning,  and 
to  acquire  a  certain  feeling  of  mastery  over  conditions  which  affect  health. 
Nutrition  facts,  as  such,  are  introduced  as  needed  to  strengthen  and  sup¬ 
port  these  broad  concepts  of  nutrition. 

The  methods  course,  called  “Nutrition  Activities  in  the  Elementary 
Grades, ”  is  a  one-credit  hour  course  on  a  quarter  basis.  It  dovetails  into 
the  first  course  perfectly.  All  students  come  to  the  methods  course  with 
some  background  in  nutrition,  which  makes  it  possible  to  concentrate  on 
ways  of  interpreting  nutrition  to  children  in  the  elementary  school.  Each 
student  in  the  class,  as  her  term  project,  plays  the  role  of  an  elementary 
teacher  and  students  in  the  class  are  her  pupils.  Basic  plans  are  developed 
together  for  carrying  on  nutrition  units  of  work. 

IN-SERVICE  EDUCATION 

For  the  classroom  teacher  who  enters  service  without  nutrition  training 
there  are  several  ways  to  obtain  help:  through  extension  and  home  study 
courses  in  nutrition;  summer  courses  and  workshops;  and  within  the 
school  itself,  group  conferences,  teachers’  meetings,  and  special  consulta¬ 
tion  services  on  nutrition. 

Nutrition  courses. — In-service  courses  in  nutrition  for  teachers  should  be 
of  the  same  basic  type  as  suggested  for  pre-service  training.  Preferably 
such  courses  should  be  developed  from  the  teacher  viewpoint.  In  order  to 
accomplish  this,  classes  are  usually  organized  for  the  special  purpose 
This  may  be  handled  in  various  ways.  Frequently  it  is  done  by  the  sc  oo 
in  co-operation  with  the  extension  department  of  the  state  college  or  uni¬ 
versity.  In  other  cases,  a  local  nutrition  organization  may  help  the  school 
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set  up  such  a  class  and  secure  a  qualified  instructor.  Often  the  instructor  is 
a  public  health  nutritionist  associated  with  a  private  or  a  public  agency. 

When  a  special  course  is  not  feasible  and  a  teacher  must  join  a  general 
nutrition  class  with  persons  of  varied  interests  and  backgrounds,  there  are 
limited  opportunities  for  obtaining  specific  help  on  classroom  teaching 
problems.  The  course  will  still  be  worth  while  to  a  teacher  if  it  gives  her  a 
perspective  on  nutrition  and  its  possibilities  for  improving  health.  This 
may  motivate  her  to  take  the  first  step  in  nutrition  teaching  and  it  will 
give  force  and  effectiveness  to  her  efforts. 

Nutrition  workshops. — Workshops  in  nutrition  for  teachers  are  a  definite 
departure  from  traditional  courses  in  nutrition  subject  matter  and  teach¬ 
ing  methods.  In  effect  a  workshop  is  a  combination  of  the  two,  but  with 
an  entirely  different  approach.  A  distinguishing  feature  of  the  workshop  is 
joint  planning  and  participation.  Members  of  the  group  bring  their  own 
problems,  exchange  ideas,  and  pool  their  thinking.  The  main  objective  is 
action.  Individuals  from  one  locality  often  join  a  workshop  for  the  express 
purpose  of  developing  a  nutrition  program  to  suit  the  needs  of  their  own 
school  and  community.  Instructors  serve  chiefly  as  resource  persons  in  the 
role  of  consultants  in  subject  matter  and  in  educational  method.  Com¬ 
munity  nutritionists  associated  with  public  or  private  agencies  often  act  in 
this  capacity. 

The  daily  routine  varies  in  different  workshops.  Often  the  group  itself 
decides  on  how  to  block  out  the  day  for  most  effective  use  of  time.  In  gen¬ 
eral,  periods  are  set  aside  for  instruction  in  nutrition  subject  matter;  for 
group  discussions;  for  meetings  of  common-interest  committee  groups;  for 
individual  conferences  with  consultants;  for  observations  of  nutrition 
activities  in  the  laboratory  school;  for  library  work;  for  field  trips;  etc.  It 
will  be  noted  that  more  emphasis  is  placed  on  informal  procedures  than  on 
formal  class  sessions.  A  workshop  is  usually  of  one  to  six  weeks’  duration. 
I  he  period  is  climaxed  with  reports  of  individual  and  joint  accomplish¬ 
ments,  as  well  as  group  recommendations.  The  recommendations,  growing 
out  of  the  experiences  of  the  workshop,  deal  with  such  topics  as  ways  to 
introduce  a  nutrition  program  into  the  existing  curriculum;  criteria  for  the 
selection  of  nutrition  activities  for  the  classroom;  and  ways  to  evaluate 
nutrition  activities  already  in  progress  in  a  school. 

A  workshop  offers  a  comparatively  new  way  for  a  teacher  to  obtain  a 
working  knowledge  of  nutrition.  As  an  in-service  training  device  it  has 
the  practical  advantage  of  advancing  the  teacher  professionally  and  of 
urthermg  the  school  nutrition  program  at  the  same  time.  The  workshop 
method  was  developed  by  Dr.  Ralph  Tyler.  In  1940  it  was  first  applied  to 
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the  field  ot  teacher  education  in  nutrition  and  health  by  Dr.  Lydia  J 
Roberts  of  the  University  of  Chicago  (Table  21).  This  workshop  was  held 
in  Plainwell,  Michigan,  under  the  sponsorship  of  the  Kellogg  Foundation. 
The  members  of  the  workshop  were  sixty-six  public  school  teachers  at  the 
different  grade  levels  trom  two  counties  of  Michigan.  The  program  in¬ 
cluded  a  basic  nutrition  course  adapted  to  the  needs  of  teachers,  discus¬ 
sions  of  nutrition  and  health  problems  of  school  children  and  methods  of 
approaching  them  at  the  different  grade  levels.  Demonstrations  of  nutri- 

TABLE  21 


Summer  Workshops  in  Nutrition  and  Related  Fields 


Year 

Number  for 
Elementary 
Teachers 

Number  of 
States 

Number  for 
Workers  in 
Nutrition, 
Home  Eco¬ 
nomics,  and 
Health 

Number  of 
States 

Number  for 
School 
Lunch  Per¬ 
sonnel 

Number  of 
States 

Total 
Number  of 
States 

1940 . 

1* 

1 

1 

1941 . 

1* 

1 

1 

1942 . 

1* 

1 

1 

1943 . 

2* 

2 

2 

1944 . 

It 

1 

1 

1945. . 

It 

1 

1 

1946 

1§ 

1 

1 

1947**.  . . 

34 

18 

39 

23 

7 

7 

36 

1948 . 

66 

22 

32 

32 

41 

17 

42 

1949 . 

52 

23 

47 

26 

35 

24 

41 

1950 . 

56 

31 

58 

35 

42 

23 

42 

1951 . 

38 

22 

53 

35 

53 

25 

40 

1952 . 

38 

26 

75 

38 

52 

28 

45 

1953 . 

20 

14 

46 

26 

40 

28 

36 

*  Plainwell,  Michigan,  University  of  Chicago,  and  Puerto  Rico;  directed  by  L.  J.  Roberts, 

f  Indiana  State  Teachers  College,  Terre  Haute;  sponsored  by  U.S.  Office  of  Education, 

t  Central  Washington  College  of  Education,  Ellensburg;  sponsored  by  state  educational  agencies. 

§  Minnesota  State  Teachers  College,  Mankato;  sponsored  by  General  Mills,  Inc. 

**  Records  1947-53,  from  Directory  of  Summer  Workshops  in  Health  and  Nutrition.  Published  annually  by 
General  Mills,  Inc. 

tion  teaching  were  observed  in  four  laboratory  groups,  of  nursery  school, 
primary,  intermediate,  and  high-school  levels.  A  school  lunch,  eaten  to¬ 
gether  by  children  and  staff,  served  as  an  additional  means  of  education. 

The  next  year,  1941,  the  same  worker  conducted  a  nutrition  workshop 
for  some  fifty  professional  nutritionists  at  the  University  of  Chicago. 
Other  workshops  were  offered  by  Roberts  in  1942  and  1943,  including  one 

in  Puerto  Rico  in  the  latter  year  (chap.  x). 

Since  1944,  workshops  in  health  and  nutrition  have  increased  rapidly. 
Table  21  shows  that  in  the  decade  1943-53,  a  total  of  some  one  thousand 
such  workshops  were  held  in  the  various  states.  Undoubtedly  this  number 
is  far  from  complete.  Some  of  the  workshops  were  sponsored  and  organize! 
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jointly  by  the  U.S.  Office  of  Education  and  teacher  education  colleges; 
many  of  them  by  the  colleges  alone.  A  considerable  number  were  provided 
with  financial  aid  and  teaching  materials  by  General  Mills,  Inc.,  and  other 
organizations.  (Workshops  for  school  lunch  personnel  are  discussed  in 

chap,  xiv.) 

Nutrition  conferences  and  consultation. — In-service  training  in  nutrition 
is  often  provided  the  classroom  teacher  through  consultation  and  help 
given  by  the  home  economics  teacher  or  a  nutritionist  serving  a  local 
health  agency,  chiefly  on  simple  subject  matter  and  ways  of  adapting  it 
for  classroom  use.  Such  a  contact  frequently  starts  when  one  classroom 
teacher  asks  for  assistance  on  a  particular  problem.  In  some  cases  it  grows 
into  a  regular  service  for  all  teachers.  \\  hen  this  happens,  the  procedure  is 
formalized  somewhat  to  use  the  time  of  the  consultant  to  best  advantage. 
Group  conferences  are  scheduled.  Often  the  workshop  method  is  em¬ 
ployed,  with  the  home  economics  teacher  or  public  health  nutritionist 
serving  as  the  subject-matter  consultant.  Methods  of  teaching  are  dis¬ 
cussed  and  teaching  aids  of  various  kinds  are  evaluated  as  teaching  tools. 

High-school  home  economics  students  are  sometimes  brought  into  the 
plan.  For  example,  they  help  when  the  children  cook  and  serve  meals;  they 
oversee  animal  feeding  experiments;  and  they  assist  in  administering  the 
food  record  questionnaire.  The  relationship  between  the  children  of  dif¬ 
ferent  ages  is  mutually  beneficial.  It  tends  to  strengthen  good  habits  in  the 
older  ones,  and  the  younger  ones  are  easily  influenced  by  the  example  of 
children  a  few  years  their  senior. 

Teacher  study  groups  in  nutrition  or  nutrition  education  offer  yet  an¬ 
other  possibility  for  in-service  training.  This  is  primarily  a  plan  for  or¬ 
ganized  reading,  with  meetings  for  discussion  at  stated  intervals.  The 
home  economics  teacher  may  be  a  member  of  the  group,  or  she  may  serve 
as  consultant  or  co-ordinator  at  the  discussion  sessions. 

TEACHERS  NEED  AN  UNDERSTANDING  OF  THE 
BASIC  PRINCIPLES  OF  GOOD  TEACHING 

l  ew  classroom  teachers  have  pre-service  preparation  in  methods  of 
teaching  nutrition.  I  his  makes  it  all  the  more  important  that  in-service 
education,  formal  and  informal,  lay  strong  emphasis  on  the  “how”  of  teach¬ 
ing,  to  get  results  with  children.  And  “results,”  in  this  case,  should  be 
clearly  understood  to  mean  the  acquiring  of  food  and  health  practices 
which  are  essential  to  good  nutrition.  Teachers  should  know  that  the 
methods  which  suffice  for  teaching  merely  the  facts  of  nutrition  are  totally 
inadequate  for  the  far  more  difficult  job  of  effecting  changes  in  food  prac- 
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tices.  As  a  basis  for  consideration  of  such  methods  it  seems  necessary  to 
go  back  to  fundamentals  and  to  re-examine  the  principles  on  which  such 
methods  rest,  i.e.,  the  processes  by  which  children  learn  and  the  motives 
which  stimulate  the  learning  process. 

HOW  LEARNING  TAKES  PLACE 

Learning  consists  of  a  series  of  experiences  which  gradually  become 
more  difficult  as  the  child  develops.  It  is  the  teacher’s  responsibility  to 
make  possible  experiences  which  are  suited  to  the  interests,  needs,  and 
problems  of  the  child  and  which  are  geared  to  his  understanding  and  abil¬ 
ity.  \\  ith  the  assistance  of  the  teacher  the  child  engages  in  the  learning 
process.  It  becomes  a  major  duty  of  the  teacher  to  discover  the  types  of 
activities  which  promote  learning  in  nutrition  and  to  so  guide  their  appli¬ 
cation  in  the  classroom  that  results  are  attained  in  terms  of  desirable 
practices,  this  is  sometimes  referred  to  as  the  problem-solving  approach. 

C  hildren  learn  by  doing. — Children  must  have  the  opportunity  to  learn 
through  real  experience.  The  more  closely  the  experiences  are  related  to 
the  life  about  them  the  better  do  they  serve  as  steps  in  learning.  Also,  the 
more  actively  the  child  participates,  rather  than  merely  observes,  the 
more  does  the  experience  contribute  to  learning.  As  an  example,  the  objec¬ 
tive  may  be  the  improvement  of  breakfast  habits  in  a  fourth-grade  class. 
The  planning,  preparation,  and  eating  of  a  good  breakfast  at  school  is  a 
suitable  learning  experience.  However,  the  way  in  which  the  activity  is 
carried  through  adds  to  or  detracts  materially  from  its  usefulness.  If  the 
children,  with  proper  guidance,  take  chief  responsibility  for  the  meal,  and 
if  all  children  perform  tasks  commensurate  with  their  abilities,  the  activity 
accomplishes  its  purpose.  If,  on  the  other  hand,  the  teacher,  a  group  of 
mothers,  or  a  few  more  competent  children  prepare  the  meal  and  most 
of  the  children  merely  eat  it  and  help  clear  up  afterward,  the  learning 
opportunities  are  largely  lost. 

When  circumstances  forbid  actual  cooking  experiences  at  school,  good 
substitute  activities  can  be  found.  Well-planned  co-operation  with 
mothers  may  lead  to  an  activity  whereby  children  prepare  break! ast  at 
home  for  the  family  or  prepare  foods  which  can  be  brought  to  school  tor  a 
classroom  breakfast.  When  even  these  are  not  feasible,  food  models  may 
serve  a  useful  purpose  in  planning  breakfasts  and  setting  up  meals.  In 
choosing  suitable  activities  it  should  be  remembered  that  it  is  the  “doing  ’ 
that  contributes  to  the  learning.  The  more  removed  the  activity  from  ac¬ 
tual  experience,  the  more  doubtful  is  its  usefulness  as  a  learning  tool. 

Experiences  should  have  meaning  for  children . — W  hat  is  learned  depends 
on  the  stage  of  growth  of  the  child.  In  other  words,  a  child  is  ready  for 
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different  experiences  at  different  times.  Behavior  is  influenced  both  by  the 
factor  of  growth  and  the  factor  of  learning.  There  is  evidence  of  learning 
when  a  child’s  behavior  is  modified  as  a  result  of  past  experience.  Revert¬ 
ing  to  the  example  of  breakfast,  it  is  learning  that  accounts  for  the  fact 
that  the  child  can  choose  between  a  good  and  a  poor  breakfast,  but  the 
fact  that  he  is  now  capable  of  learning  any  meal  pattern  is  influenced  by 
the  factor  of  growth. 

A  child’s  education  should  be  in  keeping  with  his  growth  if  there  is  to  be 
understanding.  If  primary  children,  for  example,  are  encouraged  to  pre¬ 
pare  an  elaborate  school  breakfast  and  the  accompanying  class  discussion 
emphasizes  the  vitamins  and  other  nutrients  in  the  food  served,  the  activ¬ 
ity  misses  its  mark.  It  does  not  relate  to  the  home  experiences  of  the  chil¬ 
dren,  it  is  not  practical  from  the  standpoint  of  everyday  breakfast 
habits,  it  calls  for  the  children  to  perform  duties  beyond  their  abilities  and 
the  teaching  is  beyond  their  understanding.  The  school  breakfast  activity 
which  has  great  potentiality  as  a  learning  experience  thus  ceases  to  be  that 
when  it  is  gauged  above  the  growth  level  of  the  children. 

Another  common  error  in  teaching  children  is  to  give  them  too  much  at 
one  time.  If  in  one  semester,  children  in  a  fourth  grade  learn  what  makes 
up  a  good  breakfast,  how  to  prepare  such  a  meal  and  establish  the  habit  of 
eating  a  good  breakfast  every  morning,  much  has  been  accomplished. 
Learning  has  taken  place  slowly  and  habit  formation  has  accompanied  the 
learning  process. 

Experiences  should  he  repeated. — Successful  learning  experiences  in  nu¬ 
trition  are  carried  through  to  habit  formation.  This  means  a  repetition  of 
experiences  until  the  learning  process  is  completed.  In  terms  of  the  break¬ 
fast  activity,  the  preparation  of  one  classroom  breakfast  should  not  be 
considered  adequate.  Preferably  breakfast  should  be  prepared  by  the  class 
several  times,  giving  different  types  of  experiences  to  different  members  of 
the  class,  thus  assuring  that  learning  takes  place  for  all.  If  a  succession  of 
breakfasts  at  school  is  not  feasible,  the  experience  should  be  transferred  to 
the  home,  where  children  prepare  breakfast  or  assist  in  its  preparation  as 
often  as  possible  Consideration  of  breakfasts  should  continue  at  school 

until  it  seems  relatively  certain  that  most  children  are  eating  a  good  break¬ 
fast  every  day. 

Learning  is  a  cumulative  experience.  Suitable  experiences  in  the  lower 
grades  lay  the  foundation  for  learning  which  takes  place  in  the  inter¬ 
mediate  and  upper  grades.  A  breakfast  unit,  for  example,  in  the  second 
grade  does  not  interfere  with  teaching  breakfast  in  other  grades.  However 
units  elsewhere  in  the  curriculum  should  not  be  a  repetition  of  the  second- 
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grade  unit.  In  the  fourth  grade,  for  instance,  breakfast  should  be  taught 
with  information  suited  to  the  growth  level  of  children  in  that  grade  and 
with  activities  suited  to  the  greater  abilities  of  the  children.  Such  a  plan  of 
progression  is  fundamental  to  the  success  of  an  all-school  nutrition  pro¬ 
gram  (chap.  xiii). 

TEACHERS  NEED  AN  UNDERSTANDING  OF  HOW 
TO  MOTIVATE  CHILDREN  TO  ACTION 

Motivation  is  the  springboard  of  teaching.  Nutrition  teaching  motivates 
a  child  when  it  generates  in  him  the  “inner  urge”  to  put  into  practice 
desirable  habits.  What  is  it  that  creates  the  urge?  What  can  be  done  to 
translate  knowledge  into  action?  How  can  teachers  discover  motivation 
techniques  in  their  own  classrooms?  The  answers  to  these  and  related 
questions  are  basic  to  an  understanding  of  how  to  “touch  off”  nutrition 
teaching. 

Motives  are  designated  by  a  variety  of  different  terms  such  as  needs, 
interests,  and  problems. 


NEEDS  AS  A  MOTIVATING  FORCE 


Need  is  the  most  compelling  motive  in  teaching.  A  person  learns  when 
he  needs  to  learn.  The  crux  of  nutrition  teaching,  therefore,  is:  (1)  to  dis¬ 
cover  the  needs  of  children,  (2)  to  make  them  felt  as  needs,  and  (3)  to 
utilize  them  as  motivating  forces  in  improving  food  practices.  I  he 
teacher  who  has  learned  the  individual  nutrition  needs  of  her  pupils 
has  therefore  achieved  the  first  step  toward  the  success  of  her  nutrition 
program.  Needs  of  children,  such  as  for  better  lunches,  for  dark-green 
leafy  and  yellow  vegetables,  for  fruits  rich  in  vitamin  C,  and  for  more 
sleep,  are  identified  as  needs  in  any  one  of  a  variety  of  ways.  The  food  and 
health  habit  questionnaire  and  the  school  lunch  survey,  discussed  in  chap¬ 
ter  xi,  are  rich  sources  of  such  information.  School  health  records,  exami¬ 
nation  of  the  school’s  practices  which  affect  health,  discussion  of  the 
child’s  home  routine  with  parents,  and  information  on  the  general  health 
needs  of  the  community  may  all  suggest,  directly  or  indirectly,  the  health 


needs  of  children  in  the  classroom. 

These  needs  must  becom e  felt  needs  on  the  part  of  the  children  if  their 
active  co-operation  in  resolving  them  is  to  be  secured.  The  following  re¬ 
port  illustrates  how  this  was  accomplished  in  a  real-life  situation  where  the 
need  served  as  a  compelling  motive.  It  also  shows  how  a  child  acquires 
knowledge  and  develops  skills  rapidly  when  he  needs  these  skills  to  ac¬ 
complish  a  self-imposed  task.  A  fifth-grade  class  was  suddenly  confronted 
with  the  need  for  obtaining  noon  lunch  at  school.  Previously  the  school 
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session  had  ended  at  noon.  Then  it  was  announced  that  henceforth  school 
would  be  in  session  throughout  the  day.  The  boys  and  girls,  at  their  own 
suggestion,  set  out  to  plan,  shop  for,  prepare,  and  serve  their  own  noon 
lunch.  The  entire  class  participated  and  the  activity  continued  throughout 
the  school  year.  The  activity,  as  a  whole,  presented  many  experiences  only 
a  few  of  which  were:  learning  the  components  of  a  good  noon  meal,  how  to 
prepare  such  a  meal,  and  how  to  enjoy  it  with  others.  I  he  chief  point  to 
be  noted  here  is  that  the  need  for  food  at  noon  every  day  furnished  the 
drive  which  accomplished  the  objective. 

A  motivating  force  of  equal  strength  was  the  need  felt  by  a  high-school 
girl  to  help  cut  the  family  food  budget.  Her  father  was  unemployed;  her 
mother’s  earnings  did  not  cover  necessary  items  other  than  food;  it 
seemed  feasible  to  cut  the  food  budget  without  lessening  the  nutritive 
value  of  the  meals.  The  activity  grew  out  of  a  home  economics  course. 
Nutritionally  adequate  family  meals  at  lower  cost  were  the  goal.  The 
student  planned  the  meals,  bought  the  food,  cooked  and  served  it  to  the 
family.  A  saving  of  several  dollars  a  week  resulted  from  intelligent  plan¬ 
ning  and  buying.  No  classroom  cookery  project  could  have  provided  as 
many  learning  situations  or  have  furnished  so  strong  a  motive  as  arose 
from  the  family’s  financial  need. 

Often  the  type  of  need  just  described  makes  itself  evident  to  children 
when  joint  home-school  activities  are  planned.  Relating  the  school  activ¬ 
ity  to  the  home  gives  it  reality  and  meaning  which  can  rarely  be  attained 
in  an  activity  carried  out  solely  in  the  school.  So  far  as  possible,  therefore, 
such  activities  should  be  encouraged  by  the  teacher  and  planned  together 
by  teachers,  pupils,  and  parents. 

PROBLEMS  AS  A  MOTIVATING  FORCE 

Health  problems  are  also  a  strong  motivating  force  in  learning.  The 
overweight  girl  has  a  problem.  She  is  self-conscious  with  her  classmates 
and  teachers.  A  boy  with  a  rough  skin,  due  perhaps  in  part,  to  improper 
diet,  is  in  a  similar  situation.  In  both  cases  the  keen  desire  to  correct  the 
condition  serves  as  a  motive  in  reorganizing  eating  habits  as  a  means  of 
attaining  the  objective  sought— in  the  one  case,  a  slender  figure,  “like 
other  girls,  in  the  other  case,  a  skin  free  from  blemishes  which  will  no 
longer  set  the  boy  apart  from  his  friends.  The  wise  teacher  will  capitalize 
on  such  problems,  not  merely  to  offer  a  panacea  for  a  special  condition,  but 
to  help  the  learners,  when  they  are  in  a  receptive  mood,  to  obtain  a  broader 
concept  of  good  nutrition  and  of  the  ways  in  which  it  is  attained 

Health  problems  are  very  real  to  boys  and  girls.  Teachers  discover  them 
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much  as  they  do  needs,  particularly  at  the  younger  ages.  The  problems  of 
high-school  boys  and  girls  are  otten  revealed  only  after  friendly  probing  in 
counseling  sessions.  The  most  dramatic  changes  in  food  habits  are  ef¬ 
fected,  not  in  routine  classwork,  but  as  a  result  of  individual  teaching  and 
guidance,  once  the  problems  are  discovered. 

INTERESTS  AS  A  MOTIVATING  FORCE 

interests  also  provide  a  strong  urge  to  accomplish  an  objective.  The 
child  who  spends  days  and  even  years  in  concentrated  effort  to  complete  a 
fleet  of  ship  models  or  an  intricate  miniature  railroad  system  is  translating 
into  action  an  overwhelming  interest,  interests  of  like  intensity  must  be 
recognized  and  encouraged  as  motives  for  improving  nutrition. 

Many  young  boys  have  a  consuming  interest  in  scouting.  Their  ulti¬ 
mate  objective  is  to  qualify  for  high  honors  in  the  Boy  Scout  organization. 
But  they  must  advance  through  the  various  intermediate  stages  on  their 
way  up.  Anything  which  helps  them  to  progress  rapidly  serves  as  a  moti¬ 
vating  force.  Nutrition  plays  its  part,  for  endurance  and  a  strong  physique 
are  basic  to  scouting  activities.  Boys’  interests  in  sports  work  in  a  similar 
way.  Physical  requirements  for  football,  basketball,  and  hockey  teams 
may  require  greater  weight  or  more  endurance,  both  of  which  are  usually 
possible  of  attainment  with  adequate  daily  meals  and  a  suitable  rest  pro¬ 
gram.  Teachers  know  how  to  discover  the  interests  of  children.  1  he  meth¬ 
od  used  in  any  particular  situation  depends  somewhat  on  the  ages  repre¬ 
sented.  The  mother  is  the  chief  source  of  information  in  the  kindergarten 
and  primary  grades,  although  informal  discussion  with  children  of  any  age 
usually  brings  forth  most  of  the  information  sought.  Pet  and  hobby  shows 
at  school  reveal  a  wide  variety  of  interests  at  any  grade  level. 

METHODS  OF  DETERMINING  INTERESTS 

The  Denver  study. — School  systems  which  recognize  interests  of  children 
as  motives  are  taking  steps  to  discover  health  interests  as  a  basis  for  select¬ 
ing  the  learning  experiences  of  children.  The  Denver  Public  School  system 
has  conducted  a  survey  of  children’s  health  interests  at  all  grade  levels 
from  kindergarten  through  high  school.  This  was  done  with  the  conviction 
that  health  instruction  is  functional  only  in  so  far  as  it  provides  solutions 
for  the  problems  in  which  boys  and  girls  are  interested.  The  ultimate  ob¬ 
jective  is  to  build  a  health  program  for  Denver  schools  that  will  be  ‘  con¬ 
tinuous,  coordinated  and,  above  all,  important  to  young  people.”2 

The  source  of  information  with  respect  to  pupil  health  interests  was 
chiefly  the  Denver  pupils  themselves.  A  sampling  of  students  at  each 

2  Health  Interests  of  Children  (Denver:  Denver  Public  Schools,  1947). 
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grade  level  indicated  their  interest,  or  lack  of  interest,  in  a  number  of 
health  subjects  by  checking  extensive  lists.  The  items  for  the  check  lists 
were  assembled  after  consultation  with  competent  persons  in  the  field  of 
health  and  health  education  and  following  a  thorough  study  of  textbooks, 
recent  courses  of  study,  and  reports  of  health  research.  \\  hen  the  lists  had 
been  checked,  the  findings  were  tabulated  by  grade  level  and  by  sex  of 
students.  Health  interests  indicated  by  the  students  were  then  charted 
in  relation  to  developmental  characteristics  and  to  health  needs  at  four 
grade  levels:  kindergarten  and  primary;  intermediate  grades;  junior  high 
school;  and  senior  high  school.  The  health  interest  material  was  then 
placed  in  the  hands  of  grade-level  committees  on  instruction  to  be  used  as 
“one  resource  to  which  teachers  may  turn  as  they  work  with  pupils  to 
develop  a  curriculum  which  will  result  in  better  health  practice.”  Through 
intensive  committee  work  and  summer  workshop  activity,  teaching  guides 
have  emerged  which  suggest  learning  experiences  based  on  typical  health 
concerns  of  boys  and  girls  at  various  grade  levels. 

California  studies. — Two  studies  of  the  health  interests  of  high-school 
boys  have  been  made  in  California.  In  one,  Byrd  of  Stanford  University 
developed  a  list  of  21  major  health  problem  areas  containing  300  sub¬ 
divisions. 3  The  list  was  prepared  from  health  subjects  published  in  medical, 
public  health,  and  scientific  journals  over  a  period  of  six  years.  Student 
interests  are  determined  by  having  each  pupil  circle  the  number  opposite 
each  of  the  health  topics  which  he  would  like  to  have  included  in  health 
course  content.  Byrd  takes  the  position  that  such  a  list  is  necessary  as  a 
basis  for  an  expression  of  students’  interests.  Without  it,  interests  ex¬ 
pressed  by  a  student  may  be  inadequate  and  even  trivial,  due  to  the  fact 
that  he  may  be  unaware  of  future  or  even  current  health  needs  and  his 
interests  may  be  undeveloped.  It  is  Byrd’s  assumption  that  his  health- 
interest  inventory,  developed  under  the  conditions  stated,  provides  a 
broad  and  reliable  background  against  which  to  measure  pupil  interest. 

Latagne  tested  the  Byrd  Health  Interest  Inventory  on  3,000  students 
in  8  California  high  schools.4  The  data  were  analyzed  according  to  grade 
evel,  sex,  and  religion  of  the  students,  and  treated  statistically.  The  au¬ 
thor  concluded  that  health  interests  can  be  measured  with  “a  high  degree 
of  reliability”  and  the  technique  is  suggested  as  a  device  useful  to  “all  cur¬ 
riculum  directors  and  teachers  of  health  as  a  basis  for  partial  determina¬ 
tion  of  curriculum  content.” 

ZT™  '°r  C°UrSE  “d  Construction,” 

Meres,s  of  ',00°  s~°"d^  s'h°°>  ■ 
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USE  OF  INTERESTS  IN  TEACHING 

The  findings  of  these  studies  suggest  problems  involved  in  arriving  at 
valid  health  interests  of  children.  Ten  items  of  greatest  interest  to  children 
of  eleventh  and  twelfth  grades  in  Denver  and  in  California  are  tabulated 
below: 


Ten  Items  of  Greatest  Interest  to  Eleventh-Grade  Boys  ( Denver ) 

1.  To  wear  clean  clothes 

2.  To  go  to  parties  where  there  are  both  boys  and  girls 

3.  To  find  out  how  to  develop  confidence  in  yourself 

4.  To  learn  how  to  build  muscles 

5.  To  find  out  why  some  people  like  you  and  others  do  not 

6.  To  learn  how  to  take  good  care  of  your  eyes 

7.  To  find  out  what  your  height  and  weight  should  be 

8.  To  find  out  what  causes  pimples 

9.  To  find  out  ways  to  make  yourself  more  interesting  to  other  people 

10.  To  learn  the  activities  boys  and  girls  enjoy  together 


Ten  Items  of  Greatest  Interest  to  Twelfth-Grade  Boys  ( Denver ) 

1.  To  learn  how  to  build  muscles 

2.  To  wear  clean  clothes 

3.  To  go  to  parties  where  there  are  both  boys  and  girls 

4.  To  keep  your  hands  and  fingernails  clean 

5.  To  find  out  what  your  height  and  weight  should  be 

6.  To  learn  what  a  girl  likes  in  a  boy  and  what  a  boy  likes  in  a  girl 

7.  To  find  out  how  to  develop  confidence  in  yourself 

8.  To  learn  how  to  take  good  care  of  your  eyes 

9.  To  find  out  why  some  people  like  you  and  others  do  not 

10.  To  learn  the  activities  boys  and  girls  enjoy  together 

Ten  Items  of  Highest  Interest  to  Eleventh-  and  Twelfth-Grade  Boys  ( California ) 


1.  Sex  instruction 

2.  Sweets  in  dental  decay 

3.  Juvenile  delinquency 

4.  Tobacco  and  human  health 

5.  Atomic  warfare 

6.  Causes  of  suicide 

7.  How  to  report  accidents 

8.  Speed  and  accidents 

9.  Cancer 

10.  Hit-and-run  drivers 


The  difference  in  the  type  of  the  interests  expressed  by  students 
Denver  and  California  in  corresponding  grades  is  obvious  at  a  glance. . 
while  there  may  be  a  suggestion  of  slight  overlapping  on  some  items, 
differences  in  the  lists  are  more  striking  than  are  the  similarities.  Boys  of 
the  same  age,  stage  of  development,  and  grade  level  would  hardly  >c  . 
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pected  to  express  interests  so  dissimilar  even  though  so  widely  separated 
geographically.  An  examination  of  the  health-interest  inventories,  used 
as  the  framework  for  determining  the  boys  interests,  gives  a  clue  to  rea¬ 
sons  for  the  divergent  results.  As  indicated  earlier,  the  Denver  list  was 
compiled  in  the  main  from  a  health  and  health-education  point  ol  view; 
the  California  inventory  was  strongly  influenced  by  medical  and  technical 
scientific  material.  It  is  thus  apparent  that  a  key  step  in  the  process  of 
determining  health  interests  by  such  a  method  is  the  compilation  of  the 
health-interest  inventory.  Only  to  the  extent  that  such  a  list  consists  of 
important  items,  based  on  broad  health  needs,  suited  to  the  developmental 
levels  of  the  students,  can  it  be  considered  an  accurate  “sounding  board.” 
The  difficulties  of  developing  such  an  inventory  are  legion.  The  matter  of 
setting  limits  to  the  field  of  health  itself  is  just  one  illustration  of  the  prob¬ 
lems  involved.  It  is  obvious  that  there  is  need  for  much  more  work  to  be 
done  on  the  development  of  the  inventory  before  schools  generally  can 
apply  such  a  device  with  confidence,  in  arriving  at  the  health  interests  of 
children.  In  the  meantime,  informal  methods,  as  discussed  earlier,  are  used 
by  many  schools  and  by  individual  teachers,  and  are  yielding  satisfactory 
results. 

There  is  much  concern  expressed  for  the  general  lack  of  enthusiasm  for 
nutrition  and  health  classes  Much  of  the  student  feeling  may  be  attribut¬ 
ed  to  the  fact  that  the  subject  matter  is  chosen  without  regard  for  their 
interests.  In  some  cases,  teachers  are  unaware  of  the  importance  of  inter¬ 
ests  as  motives  in  learning.  In  other  cases,  they  do  not  know  how  to  use 
interests  to  motivate  their  teaching.  Many  lose  opportunities  for  motivat¬ 
ed  teaching  when  they  fail  to  capitalize  on  unexpected  incidents  which 
arouse  interest  in  children. 

Consideration  of  the  health  interests  of  children  leaves  one  with  the 
impression  ol  the  existence  of  infinite  numbers  of  interests,  widely  varied 
in  character.  Despite  this  diversity,  however,  interests  do  emerge  as  a 
pattern  which  follows  and  is  largely  controlled  by  the  developmental 
stages  through  which  children  pass.  Examples  of  the  employment  of 
needs,  problems,  and  interests,  as  motives,  already  cited  in  this  chapter, 
suggest  progression  in  the  pattern  as  a  child  grows  older.  Chapter  xiii 
indicates  typical  motives  at  the  different  grade  levels  and  suggests  their 
app  Ration  in  developing  suitable  classroom  experiences  in  nutrition. 


DISCUSSION-DECISION  METHOD  AS  A  “TOOL”  FOR  MOTIVATION 
A  tool  which  can  be  used  effectively  in  motivation  of  older  children  has 
o  e  into  popular  use:  the  group  discussion-decision  method.  Group  dis¬ 
cussion  leading  to  group  decision  differs  from  the  usual  discussion  method 
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in  that,  as  a  culmination  of  the  discussion,  it  aims  to  involve  the  partici¬ 
pants  and  to  commit  them  as  individuals  to  carry  out  definite  actions 
toward  goals  agreed  upon  by  the  group.  It  consists  of  a  minimum  of  four 
steps: 

1.  Group  discussion 

The  group  acting  on  its  own  initiative  discusses  the  agreed-upon  problem.  The 
leader  stimulates  the  discussion,  gives  information  when  needed,  but  holds  him¬ 
self  in  the  background. 

2.  Group  decision 

The  group  agrees  on  definite  goals  for  action  which  come  out  of  the  discussion. 

3.  Group  commitment 

The  group  votes  to  carry  out  specific  acts  to  put  into  effect  the  definite  goals 
agreed  upon. 

4.  Group  action 

Each  individual  in  the  group,  impelled  by  the  desire  for  status  in  the  group,  car¬ 
ries  out  the  action  voted  upon  in  the  meeting. 


This  “tool”  has  especial  interest  in  a  consideration  of  methods  of  nutrition 
teaching  for  it  has  been  tested  in  a  school  situation  under  controlled  con¬ 
ditions  and  in  comparison  with  the  more  commonly'  used  lecture  method.' 
The  test  was  made  on  students  of  Weeks  Junior  High  School  of  Newton 
Massachusetts.  The  objective  was  to  improve  the  quality  of  noon  lunches 
eaten  by  the  students.  One  group  of  students  received  instruction  in  better 
lunch  selection  by  the  lecture  method,  another  group  by  the  group  discus¬ 
sion-decision  method,  and  a  third  group  served  as  controls.  Each  stu¬ 
dent  received  one  lecture  or  participated  in  one  discussion-decision  session. 
A  questionnaire  was  used  to  check  the  lunches  chosen  on  one  day  shortly 
before  the  study  began  and  at  four  different  times  after  the  instruction 

period.  .  .  . 

A  group  of  eight  nutritionists,  who  were  given  special  training  in  the 

method,  for  the  purpose,  gave  the  lectures  and  conducted  the  discussion- 
decision  sessions.  The  subject  matter  used  by  all  nutritionists  was  essen¬ 
tially  the  same  and  the  general  content  of  lectures  and  of  discussion-deci¬ 
sion  sessions  was  similar.  The  length  of  meetings  for  both  was  approxi- 

mately  a  half-hour.  -  , 

The  two  types  of  meetings  differed  only  in  the  following  respects. 

1  The  function  of  the  nutritionists  as  leaders 

Jn  the  lecture  session  the  leader  gave  the  group  information  on  nutrition  and 

related  it  to  the  group’s  own  food  habits  in  the  school  cafeteria. 

In  the  discussion-decision  meeting  the  leader  supplied  the  same  technical  ■» 

mation  but  did  so  by  opening  up  areas  and  problems  for 

ing  the  students  some  of  the  responsibility  for  the  direction  of  the  • 

.  M.  Radke  and  E.  K.  Caso,  “Lecture  and  Discussion-Decision  as  Methods  of  Inlluenang 
Food  Habits,"  Jour.  American  Dietetic  Assoc.,  24  (January,  1948),  Li  41. 
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2.  Participation  of  the  group  and  their  involvement 

In  the  lecture  session,  the  leader  kept  the  floor  throughout  the  meeting,  holding 
any  discussion  from  the  group  to  a  minimum. 

In  the  discussion-decision  meeting  the  leader  stimulated  discussion  early  in  the 
meeting.  The  students  were  also  encouraged  to  contribute  ideas.  As  a  result  they 
came  to  feel  that  they  had  a  responsible  role  in  knowing  more  about  nutrition 
and  doing  something  about  it  for  themselves  and  for  other  students. 

3.  Setting  the  goal  and  making  the  decision 

In  the  lecture  session,  the  leader  stimulated  interest  but  she  did  not  set  up  a  defi¬ 
nite  goal  on  which  to  act. 

In  the  discussion-decision  session,  the  leader  suggested  as  the  goal  that  each  per¬ 
son  include  foods  from  three  basic  food  groups  in  his  lunch  each  day.  The  stu¬ 
dents  in  each  case  accepted  it  and  restated  it  in  a  definite,  personal  form,  and 
gave  some  kind  of  voluntary,  unsolicited  group  expression  of  commitment,  which 
was  followed  by  a  vote  or  show  of  hands.  The  situation  in  the  group  was  thus  one 
of  an  individual  decision  being  made  by  each  person  in  a  group  setting.  Each 
student  had  evidence  that  the  others  were  “going  along”  on  the  decision  too. 

CHART  33 

Results  of  Discussion-Decision  Method  in  Terms 
or  Types  of  Lunches  Chosen* 


28. 


C 

u 


d  ® 

o  o> 

°  -g  24- 

I  9 

r-H  r—i 

%  ®  20- 


'  I  Discussion-decision  groups 
|  |  Lecture  groups 


Ques-  Ques-  Ques-  Ques¬ 
tion-  tion-  tion-  tion- 
naire  naire  naire  naire 

#2  #3  #4  #5 

ALL  STUDENTS 

*  M.  Radke  and  E.  Caso,  “Lecture  and  Discussion- 
Decision  as  Methods  of  Influencing  Food  Habits,”  Jour. 

American  Dtelelic  Assoc.,  24  (January,  1948),  23-31. 

Questionnaires  on  the  food  eaten  at  lunch  hour  were  given  the  day 
after  the  meetings,  two  weeks,  six  weeks,  and  ten  weeks  later.  The  find 
mgs  were  compared  with  those  from  the  prestudy  survey  (Chart  3  5)  In 
general,  the  follow-up  checks  showed  an  increase  in  the  number  of  students 

. ht 

•••  -  . . 
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last  questionnaires  whereas  the  lecture  groups  fell  again  to  the  level  of  the 
control  group.  Thus,  while  both  groups  were  motivated,  the  lecture  had 
only  a  temporary  effect  in  the  case  cited.  Students  in  the  discussion-deci¬ 
sion  groups  showed  a  more  stable  improvement.  It  may  be  pointed  out 
that  for  the  purpose  of  the  experiment  the  lecture  method  was  interpreted 
in  the  strictest  sense.  In  actual  practice  its  use  does  not  preclude  class 
participation  and  even  the  establishment  of  a  goal  on  which  to  act. 


TEACHERS  NEED  AN  APPRECIATION  OF  HOME- 
SCHOOL-COMMUNITY  RELATIONSHIPS 


The  purpose  of  schooling  is  to  prepare  children  for  living.  Forward- 
looking  school  systems  recognize  that  this  preparatory  process  must  begin 
with  the  parents  long  before  the  child  starts  formal  schooling.  Such 
schools  are  taking  the  initiative  in  helping  parents  prepare  themselves  and 
their  children  for  wholesome,  satisfying  living  in  the  home,  in  the  neigh¬ 
borhood,  and  in  the  community.  The  Family  Life  Education  program  of 
the  Seattle  public  schools  is  an  example  of  such  programs.  Briefly,  it  in¬ 
volves  classes  for  expectant  parents;  neighborhood  co-operative  play 
groups  for  preschool  children,  managed  by  mothers;  discussion  groups  for 
parents  and  for  teen-agers;  a  demonstration  center  where  parents  may 
observe  new  techniques  and  methods  in  work  with  preschool  children, 
training  in  leadership  in  group  development;  and  assistance  in  obtaining 
suitable  books,  pamphlets,  and  visual  aids.  The  purpose  of  this  program, 
which  is  part  of  the  State  Vocational  Program  in  Adult  Homemaking,  is 
“to  stimulate  the  growth  of  parents  by  recognizing  and  appreciating  their 
contributions  to  happier  living,  by  encouraging  the  sustained  effort  that 
is  needed  to  accomplish  this,  and  by  providing  help  through  various 


educational  media." 

The  more  completely  the  home,  the  school,  and  the  community  are  inte¬ 
grated  into  one  continuous  environment  favorable  to  the  child’s  develop¬ 
ment  the  better  are  the  results.  This  requires  co-operation.  To  quote  from 
Health  Education ,  the  joint-committee  report  on  health  problems  of  t  e 
American  Medical  Association  and  the  National  Education  Association: 

It  is  not  enough  to  control  the  school  environment  alone  or  the  home  environment 
alone  or  the  neighborhood  environment  alone.  In  the  interest  of  more  heal  h  u  In, 
and  learning,  all  who  control  the  environment  must  work  on  a  common  front.  Chi  - 
dren  and  youth  are  entitled,  so  far  as  their  elders  can  make  ,t  |>oss,h le  to  gro« '  up 
surroundings  that  are  reasonably  wholesome  and  favorable  to  health  all  along  the 
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marily  in  neighborhood  and  community  health  agencies  and  activities  must  also  con¬ 
cern  themselves  with  what  goes  on  in  schools  and  in  individual  family  homes.  ...  It  is 
only  through  concerted  and  coordinated  effort  that  total  environment  can  be  made  to 
exert  a  consistent,  wholesome,  and  unified  influence  on  growing  children  and  youth. 


SCHOOL-HOME  RELATIONSHIPS 

Home-school  co-operation  deserves  special  consideration  here  because 
of  the  prominent  place  it  occupies  in  effective  nutrition  teaching.  Parents 
exert  the  most  potent  influence  on  the  food  habits  of  children.  This  was 
shown  to  be  the  case  in  the  findings  of  the  Lewin  test  (chap.  xi).  It  was 
also  evident  in  the  Moser  Study  on  the  Dietary  Attitudes  of  Rural  School 
Children  in  South  Carolina.  As  a  result  of  the  latter  work,  Moser  con¬ 
cludes:  “Because  the  home  was  shown  to  be  more  influential  in  determin¬ 
ing  the  dietary  habits  of  elementary  school  children  than  was  any  other 
agency,  teaching  concerning  foods  in  relation  to  health  should  reach 
parents  as  well  as  children  in  the  school.” 

A  home-school  co-operation  program  is  one  of  the  most  baffling  prob¬ 
lems  of  the  school.  It  requires  considerable  time  on  the  part  of  the  staff, 
much  of  it  after  school  hours,  and  it  demands  effort  and  ingenuity  to  ac¬ 
complish  results.  It  seems  to  many  teachers  to  be  a  borderline  activity, 
somewhat  outside  their  immediate  province.  Nor  has  recognition  of  the 
need  for  home-school  co-operation  brought  with  it  any  striking,  new  ideas 
ol  how  to  deal  with  it.  Regardless  of  the  approach,  a  thorough  acquaint¬ 
ance  with  homes,  friendly  interest  in  the  children,  and  concern  for  their 

nutritional  welfare  make  up  the  background  for  the  school’s  work  with 
parents. 


A  teacher  cannot  really  understand  her  pupils’  needs  unless  she  knows 
the  parents  and  the  homes  from  which  the  children  come.  She  must  know, 
for  example,  the  types  of  meals  served  in  the  homes,  what  influences  the 
family  meal  pattern,  the  attitudes  of  the  parents  toward  food,  the  family’s 
problems,  economic  or  other,  with  respect  to  food.  The  teacher,  fortified 
with  such  background  information,  is  in  a  position  to  plan  nutrition 
teaching  to  meet  these  needs.  This  proved  to  be  the  case  with  a  fifth-grade 
teacher  in  King  County,  Washington,  who  made  four  home  visits  a  week 
until  all  in  her  c  ass  had  been  reached.  Next,  before  introducing  a  nutrition 
unit  she  invited  parents  to  a  conference.  She  was  then  able  to  help  the 
boys  and  girls  plan  a  nutrition  unit  with  complete  confidence  that  it  would 
meet  then  needs  and  that  she  would  have  the  co-operation  and  support 

eladld  rT  are  unC,erely  interested  in  the  welf"e  of  their  children  and 
g  }  m  'me  Wlth  plans  of  the  sch°o1  »  ‘hey  know  of  them  in  advance 
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and  are  convinced  their  children  need  the  program;  if  proposed  procedures 
are  sound;  if  the  teacher  is  competent  to  carry  out  her  part  of  the  pro¬ 
gram;  and  it  it  is  made  clear  to  parents  what  they  can  contribute.  A 
major  contribution  of  parents  is  a  sympathetic  interest  in  the  program  and 
an  honest  effort  to  provide  conditions  which  make  it  possible  for  children 
to  carry  out  the  school’s  teaching. 

A  satisfactory  teacher-parent  relationship  is  usually  established  only 
with  conscious  effort  on  the  part  of  both.  Ideally  it  is  an  informal,  friendly 
relationship  brought  about  by  a  combination  of  home  visits  by  the  teach¬ 
er,  and  school  visits  by  the  parent,  along  with  other  contacts,  such  as 
notes  and  telephone  calls,  as  the  occasion  demands.  It  has  been  said  that 
if  every  mother  would  spend  an  hour  with  her  child’s  teacher  each  month, 
and  if  each  faced  the  child’s  problems  objectively,  complete  co-operation 
could  be  achieved  in  behalf  of  the  child’s  development.  Too  frequently, 
parents  and  teachers  confer  only  when  a  child  faces  a  crisis  which  requires 
immediate  attention.  Regular  visits,  on  the  other  hand,  become  opportuni¬ 
ties  for  routine  exchange  of  information  which  forms  a  basis  for  mutual 


understanding. 

Motivation  of  parents. — The  goal  of  the  home-school  co-operation  pro¬ 
gram  is  the  motivation  of  parents  to  improve  the  physical  condition  and 
living  habits  of  their  children.  To  this  end,  it  is  essential  that  parents  see 
their  children  as  compared  with  what  they  should  and  can  be  and  that  they 
truly  desire  for  them  the  needed  improvement.  Many  situations  in  the 
school  program  can  be  utilized  to  effect  this  purpose.  As  already  pointed 
out  (chap,  xi),  results  of  the  medical  and  dental  examinations,  the  survey 
of  diet  and  health  habits,  the  findings  of  the  school  lunch  surveys,  can  all 
be  used  effectively  for  parent  motivation.  Simple,  effective  graphs  setting 
forth  the  unfavorable  conditions  found  in  the  various  surveys  can  be  used 
in  parent-teacher .  meetings  to  create  in  all  concerned  the  desire  to  do 


something  to  better  the  situation. 

Community  pride  leads  to  group  determination  to  remedy  the  undesir¬ 
able  condition  for  the  whole  school.  The  outcome  often  is  that  the  parents 
institute  a  school  lunch  project,  a  neighborhood  “sleep  drive,’  a  movement 
to  secure  medical  and  dental  examinations  and  the  correction  of  physical 
defects,  or  to  modify  other  unfavorable  conditions  in  the  school  or 

community,  which  may  exist.  .  • 

The  physical  examination  of  children  in  the  presence  of  their  parents  >s 

a  well-tried  method  for  awakening  individual  parents  to  t  e  net  s  o 
own  children  (chap.  xi).  If  the  physician  points  out  the  defects  found  - 
plains  their  significance  and  the  procedures  necessary  for  their  correction, 
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this  alone  may  provide  the  motivation.  Sometimes  motivation  is  more  ef¬ 
fective  if  he  demonstrates  to  groups  of  parents  the  points  of  a  well-grown, 
well-nourished  child,  using  children  as  subjects.  Parents  thus  learn  to  ob¬ 
serve  their  own  children  critically  and  to  become  aware  of  certain  signs 
which  require  referral  to  the  physician,  dentist,  or  other  specialists. 

Changing  food  habits  is  not  easy.  It  is  a  much  more  involved  process 
than  meets  the  eye  of  the  average  classroom  teacher.  Children’s  food 
habits  are  inseparable  from  family  food  habits;  family  food  habits  in  turn 
are  deeply  rooted  in  racial  and  religious  practices.  The  sooner  a  teacher 
realizes  that  her  efforts  to  change  food  habits  must  extend  beyond  the 
classroom  into  the  home,  the  sooner  will  she  begin  to  apply  methods  which 
get  results. 

In  any  efforts  to  motivate  parents,  the  underlying  principles  which 
control  all  motivation  should  be  kept  in  mind.  Needs,  problems,  and  in¬ 
terests,  all  of  which  are  involved  in  the  suggestions  just  made,  must  be 
evident  to  parents  in  approaching  them  for  co-operation.  The  discussion- 
decision  method  for  conducting  group  meetings  with  parents,  may  be  used 
as  a  motivating  device  in  helping  them  to  assume  leadership  and  responsi¬ 
bility.  In  the  many  instances  in  which  this  method  has  been  compared 
with  the  usual  discussion  method,  or  even  with  the  individual  conference 
method,  it  has  proved  definitely  more  satisfactory  in  terms  of  action  re¬ 
sults  sought. 


Lack  of  co-operation—  Despite  efforts  made  by  the  school  to  obtain  the 
co-operation  of  parents,  they  are  not  all  equally  responsive.  Some  are  in¬ 
different,  a  few  are  antagonistic.  These  two  types  are  particularly  chal- 
lenging  because  children  whose  parents  do  not  co-operate  are  often  the 
ones  most  in  need  of  help.  It  frequently  becomes  the  responsibility  of  the 
classroom  teacher  to  investigate  seeming  evidences  of  lack  of  co-opera¬ 
tion,  such  as:  failure  to  return  the  food  record  questionnaire;  the  con¬ 
tinued  poor  quality  of  home-packed  lunches;  the  failure  of  parents  to  ob¬ 
tain  correction  of  physical  defects;  and  absence  of  parents  from  school 
^  mgS‘  n  some  cases,  the  cause  will  be  traced  to  irresponsibility  and 
tglcct  of  duty,  but  in  others  the  parents  may  be  unable  to  read  English 
and  therefore  unable  to  understand  what  they  are  expected  to  do  with 
the  questionnaire;  both  parents  may  leave  for  work  early  and  the  child 
packs  his  own  lunch  with  the  food  he  finds  in  the  house;  there  is  no  family 
doctor  to  whom  the  child  can  be  referred;  the  parents  do  not  attend  school 
unctions  because  they  do  not  feel  welcome  at  the  school 

thenchCildeis°theaCvk  °t‘  PaTal  C°-°Peratio">  whatever  the  reason  may  be 
"  6  V,Ct'm  Un'eSS  SPeclal  consideration  is  given  to  individual 
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problems  and  solutions  for  them  are  found.  It  involves,  for  example,  ar¬ 
ranging  for  an  interpreter  when  language  is  the  barrier;  providing  a  school 
lunch  for  a  child  when  a  good  home-packed  lunch  is  impracticable;  refer¬ 
ring  the  child  to  the  proper  agency  if  correction  of  defects  cannot  be  paid 
for  by  parents;  and  making  a  special  effort  to  see  that  parents  are  invited 
to  and  made  welcome  at  school  functions. 

The  foregoing  largely  applies  to  dealing  with  parents  of  young  children. 
Older  boys  and  girls  should  be  encouraged  to  help  their  parents  under¬ 
stand  and  co-operate  with  the  school.  They  should,  furthermore,  be  urged 
to  take  increasing  responsibility  for  their  own  food  and  health  habits. 
When  there  are  children  of  various  ages  in  the  family,  often  the  older  chil¬ 
dren  are  able  to  help  break  down  a  barrier  between  the  home  and  school, 
and  thus  facilitate  the  nutrition  program  to  the  benefit  of  the  younger 
children  as  well  as  of  themselves. 


SCHOOL-COMMUNITY  RELATIONSHIPS 


The  concept  of  school-home  co-operation  has  been  broadened  by  educa¬ 
tional  leaders  to  encompass  school-community  co-operation,  and  because 
it  has  implications  for  more  effective  teacher-parent  relationships  in  the 
school  nutrition  program,  the  subject  is  considered  here  briefly.  The 
school-community  relationship  becomes  a  strong  one  if  it  is  truly  co-opera¬ 
tive.  Usually  emphasis  is  placed  on  the  importance  of  the  community 
knowing  and  serving  the  school.  Recently,  attention  has  likewise  been 
given  to  the  need  for  the  school  staff  becoming  acquainted  with  the  cul¬ 
tural  and  industrial  life  of  the  community.  In  one  small  city  this  two-way 
relationship  has  been  successfully  developed  by  (1)  making  the  school  the 
center  of  community  life,  and  (2)  systematically  acquainting  the  adminis¬ 
trative  and  teaching  staff  with  the  life  of  the  locality.  I  he  second  method 
is  that  of  literally  making  the  school  part  of  the  community.  Members  of 
the  school  staff,  in  small  groups,  visit  annually  local  industries  and  busi¬ 
nesses  on  a  specified  day  devoted  to  the  purpose.  Following  the  visits,  a 
group  luncheon  is  held,  at  the  close  of  which  community  leaders  school 
administrators  and  staff  members  consider  common  problems  of  school  and 
community.  The  plans  for  the  day  are  made  by  joint  committees  ol  sc  oo 
and  business.  Outcomes  of  such  a  joint  undertaking  are  numerous  I  n- 
marily  it  cements  the  bond  between  school  and  community  and  he  ps  to 
strengthen  the  conviction  that  all  have  a  responsibility  in  the  job  o!  edu¬ 


cating  children.  .  .  r 

In  some  areas  where  the  school-community  relationhip  has  been  os- 

tered,  members  of  the  community  are  performing  duties  not  usually  ex- 
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pectecl  of  them.  It  is  the  custom  for  community  representatives  to  serve 
on  school  boards,  special  finance  committees,  assist  with  school  elections, 
and  help  settle  matters  of  policy  with  respect  to  the  management  of  school 
affairs.  But  it  is  a  new  idea  for  them  to  be  included  in  planning  the  instruc¬ 
tional  program.  Just  such  service  from  community  leaders  is  recommended 
by  curriculum  specialists  as  a  means  of  preparing  children  to  live  in  the 
community.  In  schools  where  the  plan  is  followed,  a  layman,  usually  a 
parent  and  frequently  a  representative  of  the  parent-teacher  association, 
sits  regularly  on  the  curriculm-planning  committee  of  the  school.  Such 
persons  are  in  a  position  to  interpret  community  needs  to  the  school  and 
to  suggest  community  resources  which  can  become  a  part  of  the  school’s 
curriculum. 

Parents  may  also  play  a  functional  role  in  the  conduct  of  school  activi¬ 
ties.  They  assist  with  units  which  require  special  skills  in  which  parents  are 
equipped;  they  help  with  field  trips  when  extra  adults  are  needed.  They 
often  initiate  and  even  carry  on  such  activities  as  the  school  lunch 
program. 

Usually  the  parent-teacher  association  is  the  group  which  takes  the 
lead  when  community  and  school  relationships  are  concerned.  Other  or¬ 
ganizations,  such  as  parent  study  groups,  community  health  councils, 
citizens'  committees,  and  mothers’  groups,  organized  at  each  grade  level, 
perform  a  similar  service.  On  occasion,  several  such  organizations  con¬ 
tribute,  in  different  ways,  to  a  single  activity. 


TEACHERS  NEED  TO  EVALUATE  CURRENT  PROGRESS  AS  A 
BASIS  FOR  PROGRAM  DEVELOPMENT 

Evaluation,  as  a  tool  of  nutrition  education,  has  been  considered  at 
many  points  throughout  this  book.  It  is  included  here,  with  other  essen- 
tials  of  effective  teaching,  in  order  to  emphasize  the  growing  recognition 
of  its  importance  and  to  stress  a  phase  of  evaluation  not  considered  earlier, 
i.e.,  its  relationship  to  program  development. 

I  rogress  in  nutrition  education  is  evaluated  in  two  chief  ways:  (1)  by 
measuring  results  of  the  program  in  terms  of  its  objectives;  and  (2)  bv  an- 
p raising  the  methods  applied  in  attaining  the  results.  In  other  words 
evaluation  is  concerned  with  both  means  and  ends.  The  first  method  that 
o  determining  results,  has  been  discussed  in  some  detail  in  chapter  xi  The 
second  and  less  familiar  type,  which  is  to  be  considered  here,  has  to  do  with 
eva  uat,o„  of  the  program  itself— its  curriculum  content  and  its  procedures 
as  the  basis  for  continuous  adjustment  and  improvement. 
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EVALUATION  TECHNIQUES  AND  TOOLS 

In  using  evaluation  as  a  device  for  progam  development  a  teacher  is 
concerned  with  such  matters  as  how  nutrition  concepts  are  accepted  and 
utilized  as  problems  by  the  class;  how  children  approach  and  solve  nutri¬ 
tion  problems;  and  how  their  appreciations  are  developed.  She  must  evalu¬ 
ate  her  teaching  methods  by  the  progress  of  the  children  in  these  respects. 
But  she  must  first  face  the  difficulty  of  making  such  measurements.  How 
is  she  to  tell  the  extent  to  which  she  is  doing  effective  teaching?  Unfortu¬ 
nately,  at  the  present  time  there  is  little  concrete  help  to  give  her. 

Some  progress  is  being  made  in  the  development  of  techniques  and  tools 
for  the  appraisal  of  teaching  methods.  Informal  observations,  diaries,  logs, 
anecdotal  records,  wire  and  tape  recordings,  appear  to  be  the  most  effec¬ 
tive  means.  Factual  entries  or  exact  reproductions  of  situations  give  op¬ 
portunity  for  the  accumulation  of  evidence.  Judgment  can  then  be  exer¬ 
cised  in  the  light  of  the  facts  available.  A  teacher  may  set  up  her  own 
evaluation  scale  in  terms  of  the  situation  in  her  own  classroom.  A  series  of 
questions,  such  as  the  following,  may  serve  as  a  guide: 

Is  there  increased  pupil  participation  in  classroom  activities— more  pupil  planning 
and  executing? 

Is  there  more  group  activity  and  are  there  more  group)  decisions? 

Is  there  evidence  of  altered  attitudes  which  will  lead  to  habit  changes? 

Is  there  actual  improvement  in  food  habits? 


Answers  to  questions  of  this  type  should  indicate  whether  subject  matter 
is  suitable,  whether  classroom  activities  provide  real  learning,  and 
whether  children  are  being  given  suitable  opportunity  to  develop  through 
classroom  experiences. 

Evaluation  of  teaching  methods  and  procedures  is,  in  effect,  an  evalua¬ 
tion  of  the  teacher  herself.  To  check  herself  on  her  own  methods  she  may 


ask  such  questions  as  these: 

Do  I  relate  classroom  experiences  and  other  activities  to  the  daily  food  practices  of 

Do  I  make  clear  to  the  children  the  habits  that  are  desirable  for  them  to  establish. 
Do  I  provide  parents  with  information  and  solicit  their  suggestions  so  that  I  may 
expect  full  co-operation  from  them  in  habit-formation? 

Am  I  guided  by  the  needs  of  the  children  and  the  community  in  selecting  learning 

situations? 


Evaluation  itself  is  a  process  which  facilitates  learning.  Children  should 
be  helped  by  the  teacher  to  evaluate  their  own  progress  in  developing  sel  - 
direction.  First,  they  should  set  up  their  goals.  Then,  as  the  activity  pro¬ 
gresses,  they  may  ask  such  questions  as: 
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Is  everyone  getting  a  chance  to  help  in  class  activities? 

Is  everyone  doing  his  job  to  the  best  of  his  ability? 

Are  we  learning  to  be  healthier  boys  and  girls? 

Are  we  practicing  at  home  what  we  learn  at  school? 

These  and  other  questions  may  be  applied  to  any  classroom  undertak¬ 
ings  from  setting  up  play  cafeterias  to  building  cages  in  preparation  for 
animal  feeding  experiments. 

EVALUATION  AS  AN  AID  TO  PLANNING 

Teacher-pupil  evaluations  perform  their  full  function  when  they  are 
used  in  shaping  program  changes.  I  he  curriculum  content  itself  should  be 
subject  to  constant  adjustment  and  modification  in  response  to  current 
needs  of  pupils  and  community.  Careful  evaluation  reveals  where  changes 
should  be  made.  For  example,  sleep  may  not  have  been  an  urgent  problem 
until  new  distractions  were  introduced  into  homes  and  neighborhoods, 
requiring  greater  emphasis  on  rest.  Similarly,  strong  drives  in  behalf  of  the 
use  of  pasteurized  milk  may  be  modified  when  compulsory  pasteurization 
has  been  inaugurated  in  the  community.  Cut-and-dried  teaching  patterns 
are  dispensed  with  when  evaluation  is  properly  applied. 

Methods  of  teaching,  particularly,  should  be  subject  to  modification  as 
a  result  of  evaluation.  More  “live”  experiences,  more  responsibility  for 
classroom  activities  on  the  part  of  individual  children  and  groups,  more 
leeway  in  drawing  their  own  conclusions  lead  to  changed  attitudes  and  be¬ 
havior.  Searching  evaluation  of  trends  in  teaching  methods  helps  to  indi¬ 
cate  the  types  of  adjustment  which  should  be  made. 

Evaluation  can  be  an  integral  part  of  the  teaching-learning  process  and 
as  such  should  be  in  continuous  use  if  full  benefits  are  to  be  derived  from 
it.  The  curriculum  and  teaching  methods  should  be  flexible  and  adaptable 
to  the  needs  of  children  in  achieving  the  goal  of  good  nutrition.  Evalua¬ 
tion,  if  properly  applied,  is  an  effective  tool  for  accomplishing  this 
objective. 
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CHAPTER  XIII 


Nutrition  Teaching  at  Different  Grade  Levels 


Several  of  the  bases  for  good  teaching  methods  are  discussed  in  chapter 
xii.  In  the  present  chapter  these  essentials  are  translated  into  sug¬ 
gested  lines  of  approach  for  teaching  nutrition  to  boys  and  girls.  They  may 
be  useful  in  guiding  the  efforts  of  an  individual  classroom  teacher  or  they 
may  have  wider  use  in  an  all-school  nutrition  program.  If  nutrition  is  to 
be  taught  in  all  grades  the  general  plan  for  it  should  come  within  the  broad 
outlines  of  a  progressive,  flexible  nutrition-health  curriculum  which  has 
been  evolved  gradually  by  teachers,  parents,  and  children.  It  will  be  based 
on  (1)  a  general  knowledge  of  the  needs,  interests,  and  abilities  of  children 
at  each  grade  level;  (2)  a  broad  background  in  the  subject  matter  of  health 
and  nutrition  from  which  to  draw  the  materials  of  instruction  and  experi¬ 
ence,  and  (3)  an  understanding  of  the  existing  school  organization  and 

administration  and  of  the  present  curriculums  in  the  basic  subject-matter 
fields. 

The  approach  to  nutrition  teaching  may,  for  the  purpose  of  this  dis¬ 
cussion,  be  characterized  as  “direct”  or  “indirect”  although  it  is  seldom 
that  either  approach  is  used  exclusively.  In  using  the  “direct”  approach, 
nutrition  is  often  taught  as  a  separate  subject.  In  using  the  “indirect”' 

approach,  nutrition  is  often  identified  with  social  studies  or  is  associated 
with  various  subject-matter  courses. 


approaches  in  teaching  nutrition 

In  many  States,  schools  are  required  to  teach  “health"  a  specified 
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struction  was  included  in  the  curriculum  as  a  required  subject;  the  other 
states  reported  that  it  was  integrated  with  other  subjects.1 

In  the  elementary  grades,  nutrition  is  often  taught  as  a  planned  part  of 
health  instruction.  Classes  devoted  to  the  subject  frequently  maintain 
their  identity  in  a  nutrition-health  course.  Proponents  of  this  approach 
believe  that  it  offers  the  best  way  for  the  subject  to  be  assured  of  adequate 
consideration.  They  point  out  that  the  method  itself  does  not  reflect  on 
the  quality  of  instruction  and  that  it  may  use  all  the  modern  educational 
techniques  and  procedures  employed  by  other  methods. 

At  the  secondary-school  level  separate  courses  in  health  education  are 
rather  generally  recommended.  The  Committee  on  Health  Policies  of  the 
National  Conference  on  Cooperation  in  Health  Education  advises  that 
specific  health  courses  should  be  provided  in  the  ninth  or  tenth  grade 
and  in  the  eleventh  or  twelfth  grade.2  Other  organizations  have  made 
similar  recommendations  with  respect  to  the  scheduling  of  separate 


courses  in  health  education.  All  agree,  however,  that  an  integrated  pro¬ 
gram,  carried  on  at  the  same  time,  should  be  encouraged.  As  applied  to  the 
teaching  of  nutrition,  such  a  plan  would  call  for  certain  areas  of  nutrition 
subject  matter  to  be  included  in  health  and  physical-education  courses,  and, 
simultaneously,  a  suitable  amount  of  nutrition  content  to  be  incorporated 
with  certain  other  courses,  notably  biology,  general  science,  and  home  eco¬ 
nomics. 

In  the  elementary  grades  the  social  studies  offer  situations  which  may 
be  utilized  to  teach  nutrition  with  a  less  direct  approach.  Social  studies 
is  an  area  of  the  curriculum  which  may  draw  from  all  of  the  social  sciences, 
particularly  history  and  geography.  It  is  concerned  with  helping  children 
understand  their  environment  and  their  own  relationship  to  it  in  naturally 

occurring  situations.  „  ,  . 

Nutrition  lends  itself  well  to  a  relationship  with  social  studies.  Food  in 

all  of  its  aspects  is  an  important  factor  in  life,  whether  it  be  considered in 
relation  to  the  family,  the  people  of  the  community,  those  in  foreign  lands, 
or  in  relation  to  agriculture,  industry,  or  the  national  economy.  Points 
which  particularly  favor  correlation  of  nutrition  with  social  studies  art^ 
0)  the  opportunity  it  gives  teachers,  already  skilled  m  teaching  social 

D  cH  A  C,  Health,  Education,  and  Welfare,  Office  of  Education,  Ml]). 

r  National  Conference  on  Cooperation  in  Health  Education^  Nauonal 
School  Health  Policies,  Suggested  School  II 'a 111,  Polu.es  (2d  ed. ,  VV  ashmgton, 

Education  Assoc.,  1946),  p.  17. 
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studies,  to  “break  into”  nutrition  teaching;  and  (2)  the  emphasis  nutri¬ 
tion  may  receive  naturally  in  excellent  learning  situations. 

Despite  the  advantages  of  the  approach  through  social  studies  and  the 
fact  that  the  trend  is  in  that  direction,  a  strong  minority  among  nutrition¬ 
ists  believes  the  matter  can  easily  be  overdone.  \\  hen  that  is  the  case,  the 
value  of  nutrition  teaching  as  a  means  of  shaping  food  habits  may  largely 
be  lost.  This  group  points  out  that:  (1)  Some  areas  of  subject  matter,  inci¬ 
dental  to  social  studies,  contain  no  basic  material  related  to  the  nutrition 
needs  of  children.  (2)  There  is  an  inclination  on  the  part  of  teachers  to 
stress  nutrition  information  as  such,  and  frequently  it  is  beyond  the 
understanding  of  children.  (3)  Teachers  using  this  approach  consider  they 
have  discharged  their  responsibility  for  teaching  nutrition  even  though 
the  nutrition  content  may  be  sketchy  and  unrelated  to  the  food  practices 
of  their  pupils. 


NUTRITION  ACTIVITIES  AND  UNITS 

Nutrition  teaching  is  often  developed  around  activities  or  units  of  work. 
Activities,  also  referred  to  as  “experiences,”  are  usually  of  short  duration, 
perhaps  a  few  days  or  weeks,  with  one  type  of  interest  developed.  Units, 
on  the  other  hand,  frequently  require  a  semester  or  even  a  school  year  and 
involve  a  series  of  activities.  The  term  “unit”  applies  to  the  “unit  of  ap¬ 
proach”  in  content  and  objective.  The  length  and  complexity  of  both  ac¬ 
tivities  and  units  depend  on  the  understanding  level  of  the  children. 

\\  ith  the  foregoing  brief  consideration  of  general  approaches  to  nutri¬ 
tion  teaching  the  chapter  will  be  devoted  to  the  adaptation  of  these  ap¬ 
proaches  at  four  grade  levels.  The  levels  chosen  for  the  discussion  are: 
primary  or  lower  grades;  intermediate  grades;  upper  grades  or  junior 
high  school,  and  senior  high  school.  Obviously  these  levels  are  not  hard 


and  fast  divisions;  they  are  merely  artificial  designations  used  for  con- 
\  enience.  J  he  broad  characteristics  of  nutrition  teaching  at  each  of  these 
le\els  serve  to  indicate  the  progression  of  the  program  throughout  the 
school  years,  in  accordance  with  the  development  of  children  and  in  line 
with  their  changing  interests  and  needs.  Activities  and  units  of  work 
should  grow  out  of  circumstances  in  individual  situations.  They  should 
be  developed  by  teachers  and  pupils,  working  together  along  lines  sug¬ 
gested  by  the  needs,  interests,  and  abilities  of  the  children  in  a  given 
classroom  (chap.  xii).  The  exact  direction  of  activities  and  units  or  the 
outcomes  cannot  be  foreseen— only  broad  objectives  are  conceived  in  ad¬ 
vance.  No  school  should  adopt  ready-made  nutrition  unit  plans  or  a  ready¬ 
made  nutrition  program.  ^ 
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CHARACTERISTICS  OF  NUTRITION  TEACHING  AT 
LOWER-GRADE  LEVEL 


KINDERGARTEN  AND  GRADES  1,  2,  3 
OBJECTIVES 

The  goals  of  nutrition  teaching  in  the  primary  grades  should  be  simple,  direct,  and 
practical.  For  example,  they  should  aim  primarily  at  (1)  helping  children  like  and  eat 
regularly  the  foods  which  they  need;  (2)  having  them  understand  that  the  regular 
eating  of  certain  types  of  food  helps  them  grow  and  keep  well  and  strong;  and  (3) 
encouraging  good  habits  of  sleep,  rest,  and  play  which  affect  their  enjoyment  of 
such  foods  and  the  amounts  which  they  eat. 


INTERESTS  AND  NEEDS  OF  CHILDREN 

Interests  of  children  are  the  key  to  the  approach  in  nutrition  teaching.  Children  in 
the  lower  grades  usually  have  interests  centering  on  their  immediate  environment,  such 
as  helping  mother  cook,  playing  house,  playing  stoie,  playing  with  pets,  and  going  to 
the  market.  Each  interest  suggests  ways  of  starting  nutrition  teaching.  The  needs 
of  primary-grade  children  will  vary  with  every  situation.  To  know  and  like  everyday 
foods  and  to  eat  enough  foods  of  the  right  kind,  regularly,  are  fairly  common  needs  at 
this  age. 

SUBJECT  MATTER  (CONTENT) 

Subject  matter  in  the  sense  of  “nutrition  facts”  has  no  place  at  the  primary-grade 
level.  Emphasis  should  be  on  the  creation  of  a  favorable  attitude  toward  food  and  the 
formation  of  good  food  habits.  Teachers  should  take  into  consideration  the  social 
studies  sequence  often  followed  in  the  lower  grades:  Grade  1  Living  in  the  home  and 
school;  Grade  2— Living  in  the  neighborhood;  Grade  3— Living  in  the  community. 
The  school’s  course  of  study  in  health  and  nutrition  should  serve  as  a  general  guide, 
and  there  should  be  co-operative  planning  with  other  teachers  in  the  choice  of  activities 
and  units  in  order  to  avoid  excessive  duplication  with  other  lower  grades. 

EXPERIENCES  (ACTIVITIES) 

Types  of  experiences  which  are  suitable  for  primary  children  include  the  following, 
visits  to  farms,  where  food  is  produced;  visits  to  markets,  where  food  is  sold;  growing 
vegetables  in  the  classroom  or  in  the  school  garden;  helping  prepare  foods  for  classroom 
tasting  lessons;  tasting  foods,  raw  and  cooked,  in  the  process  of  learning  to  know  and 
enjoy  foods  (Fig.  14).  Parental  co-operation  is  essential  if  learnings  are  to  be  applied. 


TEACHING  AIDS 

Types  of  materials  which  are  adapted  to  primary  grades  if  properly  chosen  and  used 
are:  real  foods  and  food  models;  pets,  zoo  and  farm  animals;  pictures  of  different  types 
-photographs,  posters,  films  (see  chap,  xv  for  a  discussion  of  nutrition  teaching  aids). 

CULMINATING  ACTIVITY 

At  the  conclusion  of  nutrition  activities  the  children  may  make  a  scrapbook  with 
colored  pictures  of  the  foods  they  have  learned  to  like,  the  foods  they  have  seen  grow 
ing,  and  those  they  have  seen  displayed  in  stores;  they  may  report  to  the  class  the  foods 
they  help  mother  prepare  at  home,  those  they  help  to  grow  in  the  home  garden, 
those  they  eat  regularly. 


Fig.  14.— Children  of  second  grade  prepare  and  cook  carrots  at  school  as  on.  • 
the  2Z"  °',ieCtiVe  °f  k"°'Vin8  lnd  “kinS  a"  COmm°n  «*««'*••  Evwy„„e  has  a"  ^7' 
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EVALUATION  OF  PROGRESS 

I  he  objectix  es  should  be  checked  periodically  to  see  what  progress  has  been  made. 

I  he  teacher  may  ask  herself  such  questions  as:  Are  mothers  exhibiting  more  interest 
now  than  at  the  beginning  of  the  program?  I)o  they  pack  better  school  lunches?  Do 
they  volunteer  service  when  co-operation  is  needed?  Do  children  show  liking  for 
a  wider  variety  of  foods?  Is  this  shown  by  selection  made  in  the  cafeteria?  By  foods 
eaten,  rather  than  wasted,  on  the  plate  lunch?  Are  children  exhibiting  interest  and  en¬ 
thusiasm  for  foods  in  the  tasting  lesson?  Is  there  less  evidence  of  eating  sweets  at 
recess?  Are  children  more  alert  during  the  morning  session  as  possible  evidence  of  more 
sleep  and  a  satisfactory  breakfast? 

NUTRITION  UNITS  DEVELOPED  BY  TEACHERS  AND 
CHILDREN  OF  LOWER  GRADES 

In  many  classrooms,  nutrition  units  are  being  developed  by  teachers 
and  children.  In  others,  social-studies  units  and  activities  involving  nu¬ 
trition  are  being  worked  out  routinely.  The  content  of  a  few  actual  activi¬ 
ties  reported  by  schools  are  presented  here  to  suggest  the  breadth  of 
possibilities  for  properly  simplifying  nutrition  teaching  for  young  chil¬ 
dren  and  yet  including  material  important  in  habit  formation.  In  the 
first  four  accounts  the  nutrition  teaching  grew  out  of  situations  directly 
related  to  food.  In  the  remainder,  social  studies  situations  provided  the 
approach.  In  each  case  the  activity  developed  from  a  problem  or  need 
felt  by  the  children. 

Playhouse  meats. — Children  of  a  first  grade  set  up  a  playhouse  in  the  corner  of  the 
schoolroom.  They  built  it  themselves  from  large  cartons.  They  put  in  a  play  stove, 
cupboards,  refrigerator,  dishes,  etc.  With  the  help  of  the  teacher  they  planned  family 
meals,  set  them  up  with  food  models,  and  pretended  to  eat  them.  They  learned  the 
importance  of  regular  meals  and  that  children  should  have  certain  foods  every  day. 

A  good  breakfast  at  home—  Children  of  a  second  grade  planned  good  breakfasts. 
Next  they  learned  how  to  prepare  fruit,  to  make  cocoa,  and  to  cook  cereal  at  school. 
Finally  each  member  of  the  class  prepared  a  good  breakfast  for  the  family  at  home. 
Experiences  were  exchanged  at  school  and  scrapbooks  were  made  by  each  child  to 
represent  the  foods  they  served.  The  children  decided  to  help  mother  prepare  breakfast 
every  day  and  to  always  eat  a  good  breakfast. 

Lunch  at  school—  In  a  third  grade  the  lunch  program  was  made  an  integral  part  of 
the  morning’s  work.  The  teacher  and  children  planned  the  weekly  menus  with  the 
nutritionist.  Then  they  shopped  for  food,  prepared  a  hot  dish,  set  the  table,  server 
food  cleared  up,  washed  dishes,  and  made  out  lunch  bills.  How  to  have  nutritious  foods 
and  keep  within  a  weekly  budget  was  a  challenge  which  developed  many  learning 
situations  and  established  the  good-lunch  habit  for  all  the  children  in  the  room 

Box  lunches. — Children  in  a  third  grade  were  dependent  on  carried  lunches  lor  a 
noon  meal.  The  teacher  found  the  lunches  of  poor  quality  and  always  the  same.  I 
nutrition  unit  which  eventually  involved  the  requirements  of  a  good  lunch  led  to  a 
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change.  Mothers  were  invited  to  participate  in  planning  and  the  eventual  result  was  a 
hot  dish  prepared  at  school  to  supplement  the  food  carried  from  home.  The  identity  of 
the  hot  dish  prepared  at  school  was  announced  in  advance  so  that  the  food  brought 
from  home  could  be  planned  with  a  view  to  making  the  total  lunch  nutritionally  ade¬ 
quate  and  satisfying. 

Farmer:  A  community  helper. — A  first-grade  class  visited  a  diversified  farm  to  see 
what  the  farmer  does  to  help  supply  city  people  with  the  food  they  eat.  I  he  class  found 
that  the  farmer  provides  dairy  products,  grains,  meat,  eggs,  vegetables,  and  fruits— 
most  of  the  kinds  of  food  people  need.  The  children  decided  to  plan  meals  based  on  the 
foods  which  come  from  the  farm.  The  activity  interested  them  in  their  own  meal  habits 
and  became  the  basis  for  improved  meal  practices. 

Food  sources  and  transportation— In  the  fall  when  the  markets  were  flooded  with 
fruits  and  vegetables,  third-grade  children  near  a  large  city  visited  big  fruit  and 
vegetable  markets  in  their  neighborhood.  They  learned  the  sources,  means  of  trans¬ 
portation  and  distribution,  and  methods  of  storing  the  foods.  They  made  maps  and 
traced  the  routes  of  transportation  from  farms  to  warehouses  and  to  markets.  Later 
they  learned  to  eat  many  of  the  vegetables  they  studied,  some  of  which  had  heretofore 
been  unknown  to  them. 

Foods  from  near  and  far. — Children  in  a  second-grade  class  became  interested  in  the 
sources  of  the  many  foods  served  in  the  school  lunchroom.  They  decided  to  interview 
the  lunchroom  manager  to  find  out  which  foods  were  grown  locally,  which  ones  came 
from  a  distance  and  how  they  wrere  packed  and  shipped.  The  children  then  worked  in 
committees  to  develop  different  parts  of  the  story.  They  illustrated  it  with  cut-out 
pictures  and  drawings.  From  this  activity  grew  an  interest  in  foods  as  they  affect  the 
growth  of  children.  Better  selection  of  foods  in  the  cafeteria  and  fewer  foods  left  on 
plates  were  outcomes  of  the  study. 

Airplane:  A  community  helper. — Children  in  a  first-grade  group  visited  the  city  air¬ 
port.  They  learned  among  other  things  that  airplanes  bring  foods  to  their  city  from  all 
parts  of  the  world.  They  learned  the  kinds  of  foods  brought,  how  they  are  packed  for 
shipment,  how  they  are  used  in  meals.  The  study  led  to  group  consideration  of  their 
own  meals,  what  they  should  eat  daily,  and  eventually  to  a  determination  to  practice 
good  food  habits. 

CHARACTERISTICS  OF  NUTRITION  TEACHING  AT 
INTERMEDIATE-GRADE  LEVEL 


GRADES  4,  5,  6 
OBJECTIVES 

I  he  formation  of  good  food  and  living  habits,  started  in  the  primary  grades  con¬ 
tinues  to  be  the  goal  in  the  intermediate  grades.  The  difference  is  that  now  new  experi¬ 
ences  and  nutrition  information  serve  to  motivate  and  continue  habits.  A  major  purpose 

oo'dtT  'Vl  l‘T“  C  7mng  ex‘>eriences  which  wil1  convince  children  of  this  age  Vat 
ood  of  suitable  kind  and  amount  is  a  prime  factor  in  nutrition  and  health  and  tin  it 

is  Pleasant  to  eat  foods  with  variety  in  appearance  and  flavor.  The  co  operation o 

if  C—  -  *»  —  practical  meaning  inWnas  2 
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INTERESTS  AND  NEEDS  OF  CHILDREN 

Children  in  the  intermediate  grades  are  increasingly  interested  in  people  and  things 
outside  their  immediate  environment.  They  have  an  insatiable  desire  to  discover  things 
for  themselves.  They  want  to  know  why  things  happen.  The  scientific  attitude  can  be 
encouraged.  Finding  out  how  people  elsewhere  live,  how  animals  eat  to  grow,  how  they 
themselves  can  develop  and  be  self-sufficient  are  typical  interests  at  this  level.  They 
can  begin  to  see  cause-and-effect  relationships.  The  needs  of  the  children  will  vary  with 
such  factors  as  economic  status  of  the  family  and  racial  eating  habits.  Common  needs 
to  be  expected  at  this  level  are  for  learning  the  foods  to  be  eaten  every  day  and  accept¬ 
able  patterns  for  choosing  satisfying  adequate  meals;  for  taking  time  to  eat  the 
food  served  at  meals;  for  maintaining  the  appetite  for  regular  meals  by  refraining  from 
overindulgence  in  between-meal  sweets. 

SUBJECT  MATTER  (CONTENT) 

Children  are  now  ready  to  learn  what  foods  do  for  them,  that  is,  the  general  func¬ 
tions  of  foods,  not  the  specific  contributions  of  the  nutrients  of  foods,  such  as  vitamins. 
The  use  of  technical  names  is  still  meaningless  at  this  age  and  the  use  of  them  spoils 
the  approach  to  nutrition  teaching  in  upper  grades.  Simple,  outstanding  functions 
should  be  selected  for  emphasis,  such  as  for  growth  and  for  energy.  Too  many  func¬ 
tions  confuse  children  and  tend  to  make  them  feel  that  each  food  does  all  things  for 
them.  Subject  matter  in  nutrition  should  take  into  account  the  social-studies  sequence 
which  is  often  followed  in  intermediate  grades:  Grade  4 — Type  lands  and  peoples; 
Grade  5— Living  in  the  Americas;  Grade  6— Living  on  other  continents.  The  school’s 
course  of  study  in  health  education,  which  suggests  areas  for  nutrition  teaching,  should 
serve  as  an  additional  guide. 

EXPERIENCES  (ACTIVITIES) 

Experiences  offered  should  be  those  which  challenge  children  to  decide  for  them¬ 
selves  questions  such  as:  Does  food  really  make  a  difference  in  becoming  well  nour¬ 
ished?  Also,  experiences  should  be  active  ones  which  require  group  planning  and  judg¬ 
ment  and  involve  real  problems  of  execution,  such  as  preparing  and  serving  practice 
meals  at  school  (Fig.  15);  carrying  through  a  school  garden ;  arranging  for  field  trips. 


TEACHING  AIDS 

Emphasis  at  this  grade  level  should  be  on  “live”  materials.  Animals  for  feeding 
experiments;  real  foods  grown,  harvested,  and  prepared  by  the  children  suggest  the 
tvpe  Almost  all  other  usual  types  of  materials  are  also  suitable— films,  filmstrips,  pic¬ 
tures,  food  models,  “readers”  and  posters-if  they  are  selected  for  their  contribution 
to  the  subject  under  consideration  and  if  they  are  suited  to  the  understanding  level  of 
the  children.  (See  chap,  xv  for  a  discussion  of  nutrition  teaching  materia  s.) 

CULMINATING  ACTIVITY 

\ctivities  summarizing  the  outcomes  of  the  unit  may  include:  a  report  oi  the  unit 
before  another  class,  a  group  of  parents  or  a  school  assembly;  a  de^^of  » 

animal  feeding  experiment  before  younger  children;  a  wire-recording  1 

‘,o  be  passed  on  to  succeeding  classes;  a  free  dramatization  or  a  panel  <l«uss£n  cove 
the  high  points  of  the  unit,  by  members  of  the  class,  for  ,ts  own  group,  a  rad.o  or 
program  based  on  one  of  the  foregoing  activities. 


IG.  ^5.— Children  of  sixth  grade  prepare  breakfast  at  school.  Above,  they  are  engaged 
n  pre-planning  with  the  use  of  food  models.  Below,  they  are  preparing  the  meal  The 

class  is  using  a  portable  cooking  cart  equipped  with  plastic  dishes,  grill,  and  utensils  all  on 
loan  from  Washington  State  Dairy  Council.  census,  all  on 
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EVALUATION  OF  PROGRESS 

Measures  of  progress  should  be  applied  regularly  to  see  if  satisfactory  headway  is 
being  made.  Children  are  now  ready  to  help  with  such  evaluation,  which  may  take  a 
wide  variety  of  forms  suited  to  the  particular  unit  or  activity  being  evaluated.  Children 
may  check,  for  example,  on  their  increases  in  weight  and  height;  on  the  amount  of  sleep 
they  are  getting;  on  their  habit  of  eating  protective  foods;  and  their  practice  of  eating 
certain  meals  regularly,  such  as  adequate  breakfasts  or  lunches.  The  development  of 
independent  and  co-operative  thinking,  and  group  action  in  the  class  are  evidences  of 
motivated  activity.  Increased  parental  co-operation  is  usually  an  indication  of  carry¬ 
over  to  the  home. 


NUTRITION  UNITS  DEVELOPED  BY  TEACHERS  AND 
CHILDREN  OE  INTERMEDIATE  GRADES 

The  following  suggestions  for  nutrition  and  social-studies  units  are 
based  on  reports  of  actual  work  carried  on  in  the  intermediate  grades  of 
schools  in  different  parts  of  the  United  States.  They  are  recounted  here 
briefly  to  indicate  the  variety  of  ways  in  which  nutrition  can  be  and  is  being 
brought  to  children  of  this  age  group.  In  the  first  four  accounts  the  ap¬ 
proach  is  through  situations  relating  directly  to  food.  All  emanated  from 
interests  and  concerns  of  children. 

General  nutrition  unit— A  sixth  grade  in  a  city  school  developed  a  general  nutri¬ 
tion  unit  as  a  result  of  a  series  of  trips  to  food  concerns.  The  students  agreed  on  the 
major  types  of  foods  which  people  eat,  then  set  about  planning  the  visits  which  would 
be  necessary  to  cover  the  different  food  groups.  They  decided  on  a  wholesale  market 
where  they  could  see  fruits  and  vegetables,  on  a  packing  establishment  where  they 
could  see  meat  and  eggs  handled,  on  a  dairy,  and  a  bakery.  Requests  were  mailed  to 
each  food  company  and  plans  were  made  for  each  trip.  One  week  was  allowed  between 
trips  to  make  suitable  records  before  another  trip  was  undertaken.  When  all  visits  had 
been  made,  the  class  decided  to  find  out  how  much  they  should  eat  of  each  food  daily  in 
order  to  be  well  fed.  Their  health  textbooks  referred  them  to  the  Basic  Seven  food 
chart,  listing  the  foods  needed  daily,  with  recommended  amounts.  They  studied  each 
of  the  seven  groups  on  the  chart.  The  climax  came  with  putting  the  foods  together  in 
meals,  setting  up  meals  with  food  models,  and  finally  preparing  at  school  a  representa¬ 
tive  breakfast,  a  lunch,  and  a  dinner  for  the  class. 

Lunch  at  school- Children  in  a  fourth  grade  set  out  to  help  with  the  school  lunch 
program.  They  divided  the  work  into  committees.  Each  day  the  cook  prepared  one 
substantial  hot  dish.  The  children  learned  to  know  what  they  should  bring  from  home 
to  supplement  the  main  dish.  They  became  aware,  too,  of  the  problem  of  waste.  The 
pupil  committee  recommended  that  children  take  small  servings  of  unfamiliar  dish  s 
and  that  they  try  to  eat  all  of  the  food  accepted.  Each  week  the  class  evaluated  the 
,-ork  of  the  committees.  All  children  learned  the  importance  of  an  adequate  diet  a 


w 


A  fifth-grade  teacher  discovered  from  the  food-habit  question- 
on(j  from  a  talk  with  the  school  lunch  manager  that  children  in  t  K 
were  leaving  vegetables  on  their  iunch  plates.  When  she  br»ch^he»Uj«U.^he 
children  she  learned  that  it  was  due  in  many  cases  to  the  fact  R 
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unpopular  at  home  and  children  had  not  learned  to  like  them.  She  discovered,  too,  that 
several  children  had  never  tasted  some  of  the  less  well-known  vegetables.  Out  of  this 
discussion  grew  a  decision  of  the  class  to  learn  more  about  vegetables.  A  trip  to  a  large 
wholesale  vegetable  market  enhanced  interest.  It  was  then  decided  to  taste,  raw  and 
cooked,  some  of  the  less  common  vegetables.  Finally  a  garden  was  planned.  Arrange¬ 
ments  were  made  for  harvesting  of  vegetables  in  the  summer  and  with  mothers  help 
to  can  the  ones  which  w'ould  not  keep  until  fall.  Mothers  and  the  lunchroom  manager 
reported  a  changed  attitude  toward  vegetables  and  the  regular  consumption  of  ones 
formerly  rejected. 

Animal  feeding  experiment. — Children  in  a  fourth  grade  set  out  to  find  out  if  foods 
really  do  make  a  difference  in  nutrition.  Two  rats  of  the  same  sex  and  age  were  placed 
at  weaning  time  in  separate  cages  and  fed  different  diets.  One  rat  was  given  fruit, 
whole-grain  cereal,  and  milk  (a  good  breakfast).  The  other  received  black  coffee  and 
sweet  roll  (a  representative  poor  breakfast).  The  rats  were  wreighed  at  the  beginning 
of  the  experiment  and  at  weekly  intervals  thereafter.  Weights  were  plotted  on  a  chart. 
The  progress  of  the  rats  was  watched  not  only  by  the  fourth  grade  but  by  all  the  chil¬ 
dren  in  school  and  by  the  parents.  Everyone  had  an  opportunity  to  observe  that  food 
does  really  make  a  difference.  The  application  to  children’s  meals  was  made  easily  and 
there  was  a  noticeable  change  in  their  dietary  habits. 


The  following  selected  experiences  deal  with  social-studies  activities  in 
which  foods  and  nutrition  play  an  important  part.  These  activities  were 
developed  in  intermediate-grade  classrooms  in  various  parts  of  this  coun¬ 
try.  Each  represents  a  situation  where  the  personal  food  habits  of  the 
children  could  be  related  to  the  subject  at  hand.  It  is  not  clear,  in  all  cases, 
whether  full  advantage  was  taken  of  these  opportunities  to  utilize  a  con¬ 
suming  interest  of  the  students  to  improve  their  own  nutritional  status. 


Ai)  planes  and  food.  In  a  sixth  grade,  the  airplane  was  studied  as  a  bridge  to  distant 
places  and  as  a  means  of  bringing  parts  of  the  world  closer  together  in  understanding 
and  tolerance.  The  class  decided  to  study  the  effect  of  the  airplane  on  food  habits  of 
the  world.  First,  the  serving  of  food  on  airplanes  was  discussed,  a  trip  made  to  the 
headquarters  of  an  airplane  company,  where  an  official  explained  the  system  of  serving 
hot  food  on  planes;  next,  a  trip  to  the  kitchens  where  the  food  was  prepared;  examina¬ 
tion  of  special  containers,  etc.  Next,  the  class  studied  express  and  air  freight,  the  extent 
to  which  foods  are  carried  from  country  to  country;  considered  the  possible  effect  on 
food  haffits  in  general.  Finally,  what  effect,  if  any,  has  such  shipping  of  food  made  on 
the  food  habits  of  the  children  in  the  class.  Such  questions  required  reading,  inter¬ 
views,  and  visits  to  wholesale  buyers  of  food. 

Food  for  all  —  Children  in  a  sixth-grade  class  in  the  vicinity  of  New  York  decided 
o  find  out  why  so  many  people  in  the  word  are  hungry.  They  studied  the  various 
countries  with  respect  to  food  production.  They  tried  to  learn  why  some  countries  do 
not  have  enough  food  for  their  own  needs.  They  visited  nearby  farms  and  they  grew 
ods  in  the  classroom  under  different  soil  conditions.  They  felt  they  still  did  not  have 
ie  answer  to  their  questions.  They  learned  of  the  Food  and  Agriculture  Organization 

f°0<1'  Fi"aUy’  the!’  in"itfd  -Presentativro??“ 

different  countries,  one  at  a  tune,  to  visit  their  class  and  discuss  their  countries’ 
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food  problems.  In  conclusion,  the  class  set  up  a  conference  patterned  after  FAO  con¬ 
ferences  and  considered  world  food  problems  in  light  of  the  information  assembled  from 
the  various  sources. 

All  about  us.  In  a  filth-grade  class  in  a  midwestern  citv,  the  children  represented 
four  races,  thirteen  countries,  and  eleven  religious  groups.  They  developed  a  unit  in 
human  relations  to  learn  to  know  and  understand  each  other  better.  With  the  help  of 
relatives,  each  child  made  a  genealogy  chart.  As  interest  developed  in  their  geographi¬ 
cal  origins  one  phase  of  the  unit  branched  into  a  study  of  food  habits  of  the  various 
countries  represented,  including  the  United  States.  Some  of  the  typical  dishes  of  other 
countries  were  prepared  by  foreign-born  mothers  and  served  in  the  school  lunchroom 
so  all  could  taste  them. 

Knowing  your  community. — Children  in  a  fourth-grade  class  in  a  small  eastern  city 
studied  the  history  and  development  of  its  own  locality.  They  toured  the  area  with 
their  teachers  and  their  parents.  They  interviewed  many  people  and  they  learned  about 
landmarks  and  community  activities.  They  particularly  interested  themselves  in 
farms— the  kinds  of  food  crops  grown  and  the  extent  to  which  they  are  eaten  locally; 
they  visited  dairy  farms  to  see  the  steps  in  the  handling  of  milk;  and  they  visited  truck 
gardens  to  witness  the  harvesting  and  marketing  of  crops. 

Food  needs  of  other  countries. — -Children  in  a  fifth-grade  class  in  one  school  first 
became  interested  in  the  United  Nations  through  reading  about  it  in  their  news  club. 
Next,  their  aim  was  to  “understand  the  people  of  the  countries  represented  in  the 
United  Nations.”  They  organized  a  “Little  United  Nations”  which  met  twice  a  month 
to  discuss  such  problems  as:  “What  are  the  greatest  needs  of  children  in  the  world 
today?”  Each  child  chose  one  of  the  member  nations  which  he  then  represented.  Often 
family  ancestry  played  a  part  in  the  selection.  For  practically  every  nation  the  food 
supply  and  the  nutrition  needs  of  the  people  proved  to  be  a  primary  consideration. 


CHARACTERISTICS  OF  NUTRITION  TEACHING  AT 

UPPER-GRADE  LEVEL 

GRADES  7,  8,  9  (JUNIOR  HIGH  SCHOOL) 

The  method  of  nutrition  teaching  in  the  upper  elementary  grades  is  de¬ 
termined  in  some  measure  by  the  organization  of  the  school.  If  it  follows 
the  traditional  plan  (seventh  and  eighth  grades  remaining  as  part  of  the 
elementary  school)  nutrition  education  continues  in  those  two  grades  the 
pattern  already  established  at  the  lower-  and  intermediate-grade  levels. 
Classroom  teachers  either  use  the  direct  method  to  teach  nutrition  as  a 
phase  of  hygiene  or  health,  or  they  include  nutrition  with  other  upper- 
grade  subjects.  The  social  studies  still  offer  logical  and  interesting  areas  for 

nutrition  teaching.  ,  .  , 

If  the  seventh,  eighth,  and  ninth  grades  are  organized  as  a  junior  high 

school,  students  usually  take  each  of  their  courses  under  a  different  in¬ 
structor.  There  is  less  opportunity  to  do  an  informal  type  ol  teaching 
by  cutting  across  subject  matter  lines.  Nutrition  education,  as  a  rule,  be¬ 
comes  a  definite  aspect  of  the  course  of  study  in  health  and  physical  edu- 
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cation  and  is  taught  by  an  instructor  in  that  department.  Other  subjects, 
notably  general  science  and  home  economics,  include  specialized  types  of 
work  with  foods. 

OBJECTIVES 

Improved  food  habits  of  boys  and  girls  continue  to  be  a  major  objective  of  teaching 
at  this  level.  The  emphasis  now  is  on  acceptance  of  individual  responsibility  by  children 
for  their  own  practices.  Greater  freedom  from  parental  control  and  more  temptation 
to  permit  nonessential  foods  to  intrude  on  wholesome  meals  make  it  necessary  that 
children  be  fully  convinced  of  the  importance  of  good  nutrition  and  be  helped  to  chart 
their  own  course  of  action  in  attaining  it.  At  this  age  children  are  convinced  by  their 
own  findings.  Experiments,  with  progressively  more  leeway  in  planning  and  direction, 
form  the  basis  for  the  most  potent  kind  of  teaching  in  the  upper  grades. 

INTERESTS  AND  NEEDS  OF  BOYS  AND  GIRLS 
The  interests  of  boys  and  girls  begin  to  diverge  at  this  age.  Boys  become  particu- 
arly  interested  in  physical  fitness,  athletics,  muscular  development,  and  growth.  Girls, 
who  are  more  mature  for  their  age  than  boys,  begin  to  be  concerned  with  appearance, 
problems  of  overweight,  complexion,  and  personality.  The  spirit  of  basing  judgments 
on  experimental  evidence  is  even  stronger  now  than  in  the  intermediate  grades.  Boys 
and  girls  should  be  given  every  opportunity  to  set  up  experiments,  with  a  view  to  dis¬ 
covering  their  own  answers.  The  boys  need  guidance  in  eating  a  balanced  diet.  Healthy 
appetites  often  lead  them  to  overeat  concentrated  foods,  particularly  sweets,  and  to 
disregard  vegetables  and  fruits.  Frequently  complexion  difficulties  arise.  Many  girls, 
on  the  other  hand,  undereat  because  of  undue  concern  for  being  overweight.  Missing 
breakfasts  and  eliminating  milk  are  common  errors  which  need  correction. 


SUBJECT  MATTER 

The  interests  and  needs  of  the  students  should  indicate  the  approach  to  subject 
matter.  The  latter  is  controlled  to  a  considerable  extent  by  method  of  presentation, 
i.e.,  whether  it  is  a  nutrition  unit  in  a  health  course  or  nutrition  material  integrated  in 
a  social-studies  unit.  The  nutrition  information  should  be  on  a  par  with  other  school 
subjects.  The  food  nutrients  can  now  be  known  by  technical  names.  Textbooks,  spe¬ 
cial  reference  books,  personal  observations,  and  conferences  with  qualified  and  under¬ 
standing  adults  should  provide  the  basic  content  for  the  course. 


ACTIVITIES 


Boys  and  girls  should  be  encouraged  to  investigate,  explore,  and  experiment— in  the 
classroom,  in  the  laboratory,  at  home,  and  in  their  workshops.  Experiments  should  be 
entered  into  seriously  with  a  view  to  determining  the  answers  to  questions  raised  Stu¬ 
dents  should  suggest  their  own  activities  and  carry  them  through,  in  groups  and  indi¬ 
vidually  with  considerable  independence.  They  should  also  learn  to  appreciate  the 
value  of  long-time  scientific  research  and  the  need  for  weighing  results  before  conclu¬ 
sions  can  be  drawn.  Parents  should  encourage  and  co-operate  in  such  activities. 

TEACHING  AIDS 

Students  may  now  be  responsible  for  developing  many  of  the  illustrative  materials 
sed  m  class-such  as  charts,  diagrams,  demonstrations  exhibits-^ach  of  them  ej 
resentmg  some  phase  of  the  work  the  unit.  They  may  be  prepared  by  students 
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on  their  own  activities,  or  they  may  be  assembled  from  various  sources.  The  types  of 
materials  suggested  for  intermediate  grades  are  still  effective  for  the  upper-grade  level. 

CULMINATING  ACTIVITY 

The  summary  of  the  unit  may  feature  illustrative  materials  of  the  type  listed  in  the 
preceding  paragraph.  They  may  be  exhibited  and  explained  at  a  “parents  night”  func¬ 
tion  or  an  “open  house”  for  the  school  and  neighborhood. 

EVALUATION  OF  PROCRESS 

Students  of  upper  grades  should  take  a  major  part  in  evaluating  the  unit,  both  during 
its  progress  and  at  its  close.  Periodically  they  should  raise  such  questions  as:  “Are  we 
accomplishing  our  objectives?”  “Are  all  members  of  the  class  participating?”  “Are  all 
deriving  benefits?”  At  the  close  of  the  unit  they  should  consider:  general  values;  the 
effectiveness  with  which  the  unit  was  summarized  and  reported;  its  effect  on  the  food 
habits  of  the  class. 

NUTRITION  TEACHING  IN  HIGH  SCHOOL 


GRADES  10,  11,  12 

In  the  high  school,  nutrition  is  usually  taught  in  conjunction  with  the 
various  separate  subjects  which  are  related  in  some  way  to  health  and 
nutrition.  The  exception  to  this  procedure  is  in  the  few  schools  where  nu¬ 
trition  is  offered  as  a  scheduled  classroom  subject.  Some  schools  carry  on 
a  program  of  nutrition  education  in  homerooms,  which  is  usually  in  addi¬ 
tion  to  classroom  activities. 

Teaching  nutrition  to  high-school  boys  and  girls  requires  great  skill  and 


a  knowledge  of  the  way  adolescents  think  and  act.  They  do  not  usually 
exhibit  an  interest  in  nutrition  unless  they  can  be  shown  how  it  serves 
their  own  special  needs.  Boys  are  particularly  interested  in  physical  devel¬ 
opment,  strength,  and  athletics.  Girls  are  interested  in  personal  appear¬ 
ance  and  grooming.  At  this  age  they  are  both  increasingly  concerned  with 
personality  as  it  makes  them  more  acceptable  to  their  own  age  groups 

and  enhances  their  ability  to  obtain  jobs. 

The  need  of  both  boys  and  girls  is  for  assistance  in  developing  sane  liv¬ 
ing  programs.  Both  frequently  suffer  from  exhaustion  as  a  result  of  heavy 
school  schedules,  overstimulating  social  programs,  lack  of  sleep,  and  poor 
food  practices.  Nutrition  teaching,  formal  and  informal,  is  important  to 
high-school  students  of  both  sexes.  A  conference-type  program  in  whic  i 
each  student’s  problems  are  given  concentrated  attention  and  are  hand  ed 
confidentially  is  often  more  successful  than  the  usual  plan  of  schedu  ec 

ClaThe  high-school  subjects  in  which  nutrition  content  is  most  often  found 
are  health  and  physical  education,  biology,  and  home  economics.  Because 
of  the  potential  importance  of  such  correlations,  one  possible  approac  i 
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for  each  of  these  subjects  is  suggested  in  the  pages  which  follow.  In  each 
case,  the  phase  of  nutrition  stressed  is  one  particularly  suited  to  the  sub¬ 
ject  with  which  it  is  correlated.  In  health  and  physical  education,  for 
example,  emphasis  is  placed  on  the  importance  of  nutrition  to  personal 
health  and  fitness  and  the  relation  of  these  to  physical  and  emotional  de¬ 
velopment  (see  below).  The  nutrition  unit  for  home  economics  emphasizes 
family  meal  planning  and  suggests  the  importance  of  including  boys  as 
well  as  girls  (p.  433).  The  approach  to  nutrition  teaching  in  biology  is  based 
on  the  premise  that  good  nutrition  is  basic  to  the  growth  and  development 
of  all  plants  and  animals.  In  boys  and  girls  good  nutrition  is  essential 
to  physical  well-being,  good  looks,  emotional  stability,  and  a  healthy  per¬ 
sonality  (p.  435).  It  is  understood,  of  course,  that  the  function  of  these  sug¬ 
gestions  is  merely  to  indicate  ways  in  which  subject  matter  can  be  adapted 
to  the  interests,  problems,  and  abilities  of  high-school  students.  They  are 
based  on  hypothetical  situations.  They  are  not  proposed  as  unit  plans  for 
use  in  classrooms  and  should  not  be  used  as  such.  If  nutrition  teaching  is 
to  result  in  the  formation  of  good  food  habits,  boys  and  girls  must  partici¬ 
pate  in  the  planning  and  it  must  start  with  their  immediate  interests  and 
problems.  Obviously  this  requires  active  development  of  units  from 
point  to  point  and  precludes  cut-and-dried  pre-planning. 


HEALTH  AND  PHYSICAL  EDUCATION — HIGH  SCHOOL 


ONE  WAY  IN  WHICH  A  TEACHER  AND  CLASS  MIGHT 
DEVELOP  A  NUTRITION  UNIT 


OBJECTIVES 

To  understand  that: 

Good  nutrition  is  essential  to  a  healthy  body 

One  must  have  a  healthy  body  in  order  to  be  physically  fit,  vigorous,  and  strong 
A  healthy  body  is  important  to  good  emotional  control  and  mental  health 
An  adequate  daily  diet  is  the  most  important  factor  in  good  nutrition 
SUGGESTED  APPROACHES 
Pupil  interests3 

Each  pupil  lists  the  personal  characteristics  he  is  most  interested  in  attaining. 

(These  lists  are  analyzed  by  the  teacher  and  their  content  is  not  identified 
with  individuals.) 

Class  discussion 


Teacher  writes  on  blackboard  the  characteristics  most  often  mentioned 
Class  discusses  relationship  of  these  characteristics  to  health 
Class  develops  general  plans  and  procedures  for  attaining  goals 


3  The  mterests  of  boys  and  girls  differ  widely  at  the  adolescent  period.  Therefore  if  they 

low  i"Zdlfre:x;iefrt(should  be  made  10  aiiow  stud™,s — ’******  •»  J 
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Individual  problems 

Kach  boy  and  girl  develops  individual  plans  and  procedures;  works  out  a  self¬ 
appraisal  form  or  adapts  to  his  needs  one  available.  (Appraisal  includes  health- 
habit  inventory  including  diet  record.) 

Teacher-pupil  planning 

Teacher  serves  as  consultant  to  individual  pupils  in  their  self-improvement 
efforts 

SUBJECT  MATTER 

(It  is  expected  that  health  education  textbooks  will  supply  basic  subject  matter. 
Additional  source  materials  on  nutrition  are  listed  in  the  References  at  the 
end  of  this  chapter  and  in  chap,  xv.) 

Outward  signs  of  good  and  poor  nutrition 

From  texts  and  reading  references  make  up  a  list  of  the  ways  to  note  good 
and  poor  nutrition  such  as:  general  appearance,  skin,  hair,  eyes,  teeth, 
muscles,  posture,  growth,  attitude,  endurance,  and  enthusiasm 
Consider  each  characteristic  carefully — How  is  nutrition  related  to  each? 

Each  pupil  scores  himself  privately  at  intervals.  A  full-length  mirror  is  helpful 
for  the  purpose. 

Why  should  one  want  to  be  well  nourished? 

From  reading,  from  talking  with  adults,  and  from  observation,  tabulate  several 
reasons.  They  may  include:  a  well-nourished  person  is  usually  in  good  health. 
A  healthy  person  is  strong  and  well,  can  do  what  he  sets  out  to  do;  he  has  a 
sense  of  well-being;  he  can  satisfy  the  requirements  for  a  job;  he  gets  more 
enjoyment  out  of  living. 

How  can  one  become,  and  stay,  physically  fit? 

Develop  a  list  to  include  such  major  items  as: 

Three  good  meals  daily  which  include  suitable  amounts  of  foods  recommended 
by  nutritionists 

Sleep  and  rest,  sufficient  to  prevent  overfatiguc 

Exercise,  recreation,  and  participation  in  sports  to  keep  the  body  in  condition 
and  promote  muscular  co-ordination 
Develop  interests;  engage  in  worth-while  work;  enjoy  associates 
How  can  physical  health  help  one  to  have  emotional  health? 

Comment  on  persons  who  are  serene  and  emotionally  stable  and  ones  who  are 
obviouslv  not.  How  do  they  differ?  List  their  characteristics. 

Poor  physical  health  leads  to  a  gloomy  outlook,  discouragement,  depression. 
Persons  in  good  physical  health  arc  usually  cheerful,  enjoy  being  with  people, 
and  have  a  happy  outlook  on  life. 

How  does  good  nutrition  help  one  to  be  good  looking,  have  poise,  personality. 

The  characteristics  of  a  well-nourished  person  include:  clear  skin,  bright  eyes, 
smooth  hair,  good  teeth,  air  of  vitality;  he  or  she  is  energetic,  carries  self  well 
(therefore  wears  clothes  well),  is  alert  and  happy  and  has  good  co-ordination 
of  muscles,  and  self-assurance 


ACTIVITIES 

Growth 

Take  weights,  heights  regularly.  Individual  members 
ords.  (See  chap,  xi  for  suitable  methods.) 


of  class  keep  growth  rec- 
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Compare  growth  records  with  daily  schedules;  growth  failure  may  indicate  need 
for  better  diet  or  more  rest 
Strength  and  fitness  tests 

If  equipment  is  available,  pupils  may  take  various  tests  during  the  course,  as  a 
means  of  measuring  increased  strength  and  co-ordination 
Continue  self-appraisal  record  at  regular  intervals  indicate  improvements  and 
failures  to  improve.  Work  particularly  on  the  latter. 

Plan  a  week’s  menus  which  include  daily  the  kinds  of  food  recommended  for  high- 
school  boys  and  girls 

EVALUATION 

Have  self-appraisal  scores  improved  in  most  cases?  Can  individuals  relate  better 
food  habits  to  more  pep  and  energy;  to  more  endurance  and  better  dispositions; 
to  greater  enjoyment  of  school  and  friends? 

Have  growth  records  shown  physical  progress? 

Have  desirable  gains  in  weight  followed  improved  food  practices? 

Have  students  been  motivated  to  adopt  good  nutrition  practices? 

HOME  ECONOMICS — HIGH  SCHOOL 

ONE  WAY  IN  WHICH  A  NUTRITION  UNIT  COULD  BE  DEVELOPED 
BY  A  TEACHER  AND  CLASS 

OBJECTIVES 

To  learn  the  principles  of  planning  family  meals  to  make  them  nutritionally  ade¬ 
quate,  satisfying,  attractive,  and  within  the  food  budget 
Foods  to  be  included  daily 
Methods  of  grouping  them  in  family  meals 
Amounts  of  foods  for  different  members  of  the  family 
I  o  understand  the  relation  of  nutritious  meals  to  physical  fitness,  to  gracious  living, 
and  to  happy  family  relationships 

SUGGESTED  APPROACHES 

Lach  student  uses  his  or  her  own  family  as  the  basis  for  his  nutrition  activity 
Each  student  keeps  a  three-day  diet  record  for  one  member  of  familv 
Class  members  compare  the  diet  records  with  an  accepted  daily  food  guide  such  as 
the  Basic  Seven  food  guide.  For  recommended  quantities  of  foods,  see  explana¬ 
tory  material  which  accompanies  such  guides.  In  what  respects  are  the  meals 
adequate  nutritionally?  Inadequate? 

Class  plans  meals  which  include  the  foods  stipulated  daily  by  the  Basic  Seven  guide 
Class  sets  up  meals  with  food  models;  discusses  and  criticizes  them 

Class  sees  and  discusses  films  on  nutrition:  food  values,  body  requirements,  diges¬ 
tion,  meal  planning.  (Sources,  chap,  xv.) 

SUBJECT  MATTER 

(See  nutrition  sections  of  high-school  home  economics  texts) 

Needs  of  the  body  for  nutrients  provided  by  foods 
Variations  in  needs  by  age  and  activity  of  people 
Bases  for  establishing  such  needs 
Functions  of  the  different  nutrients  found  in  foods 
Foods  as  sources  of  nutrients 

Kmphasis  on  foods  which  arc  important  sources  of  various  nutrients 
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Weight  control:  reducing  and  building-up  diets 
Food  fads  and  fallacies 

Retention  of  nutrients  in  handling  and  cooking  foods 
ACTIVITIES 

Each  student  plans  one  week’s  menus  for  his  or  her  own  family,  taking  into  account: 
Types  of  foods  needed  daily 
Amounts  of  foods  needed  daily  by  each  member 
Food  likes  and  dislikes  of  members  of  family 
Size  of  food  budget 

Class  visits  wholesale  and  retail  markets:  studies  availability  of  foods  by  seasons; 
price  in  relation  to  season 

Class  discusses  family  menus  presented  by  each  student 
Mother,  pupil,  teacher  discuss  pupil’s  menus  from  such  standpoints  as: 
Nutritional  adequacy 

Practicality:  easily  prepared;  utensils  on  hand;  foods  available;  in  season;  meals 
economical;  foods  familiar  to  and  liked  by  family 
Schedule  of  preparation 

What  pupil  can  be  expected  to  do 
How  mother  will  assist 

Each  student  prepares  meals  for  family,  as  a  home  experience 
After  study  of  nutrient  needs  and  values,  advanced  classes  may  calculate  one  day’s 
meals  of  the  diet  record  (see  Suggested  Approaches  above) ;  compare  with  daily 
nutrient  needs  of  the  individual.  In  which  nutrients  are  the  day’s  meals 
adequate?  In  which  deficient?  Show  by  means  of  a  bar  chart  the  extent  o! 
adequacy  of  each  nutrient. 


EVALUATION 

Did  unit  accomplish  its  objective? 

For  family: 

Were  the  meals  satisfying?  Good  to  eat? 

Did  family  food  habits  improve? 

Did  some  members  learn  to  like  new  foods? 

Were  the  meals  economical? 

For  pupil: 

Did  he  or  she  learn  to  plan  nutritious  meals? 

Did  he  or  she  learn  that  nutritious  meals  are  not  necessarily  expensive  or  hart 
to  prepare? 

Were  his  or  her  own  food  habits  improved? 

Did  he  or  she  make  a  real  contribution  to  happier  family  living? 

Did  he  or  she  enjoy  the  experience? 


For  teacher: 

Did  the  home  experiences  motivate  the  nutrition  unit. 

Did  mothers  co-operate? 

Were  other  members  of  the  family  interested?  > 

Did  the  teacher  gain  in  understanding  of  home  and  student  problems? 
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ONE  WAY  IN  WHICH  A  TEACHER  AND  CLASS  MIGHT  DEVELOP  A  NUTRITION  UNIT 


OBJECTIVES 

To  understand  that: 

Good  nutrition  is  necessary  to  the  growth  and  development  of  all  plants  and 
animals 

Food  is  the  most  important  factor  in  good  nutrition 
The  practice  of  good  daily  food  habits  is  essential  to  good  nutrition 
Good  nutrition  is  basic  to  physical  vigor,  good  looks,  emotional  stability,  and 
healthy  personality 


SUGGESTED  APPROACHES 

Films 

Class  sees  one  or  more  films  or  slide  films  to  stimulate  thinking  in  area  suggested 
by  objectives.  (See  Film  Sources,  chap,  xv.) 

Pupil  interests 

Major  interests  of  students  should  indicate  the  approach  to  subject  matter 

Class  develops  a  check  list  of  many  possible  interests.  Individual  members  check 
it  to  single  out  the  major  interests  of  the  present  group,  or 

Students  may  be  asked  merely  to  collaborate  on  a  list  of  suitable  topics  they 
would  like  to  explore. 

Diet  survey 

Boys  and  girls  keep  a  record  for  two  or  three  days  of  all  food  consumed.  (See 
Form,  Table  19.) 

Field  trips 

Visit  an  agricultural  experiment  station  to  learn  about  growth  of  experimental 
animals  and  plants.  Interview  a  zoo  keeper.  Explore  importance  of  nutrition 
to  health  and  development  of  plants  and  animals 

Reading 

Read  on  subject  in  textbooks,  government  bulletins,  magazines,  and  special 
reference  books 


PUPIL-TEACHER  PLANNING 

On  the  basis  of  preliminary  information  obtained  from  the  approaches  suggested 
above,  the  class  should  agree  on  a  specific  course  of  action.  This  can  be  handled  under 
the  guidance  of  the  teacher,  using  the  group  discussion-decision  method  whereby 
members  are  bound  by  decisions  of  the  group  (chap.  xii). 

Ihe  class  may  agree,  for  example,  that  daily  meal  selection  is  of  paramount  impor¬ 
tance  and  that  food  habits  of  the  class,  as  revealed  by  the  diet  survey,  require  various 
changes.  This  may  lead  eventually  to  a  decision  of  the  class  to  follow  certain  accepted 

patterns  in  choosing  daily  meals,  or  it  may  decide  to  limit  between-meal  snacks  to  cer¬ 
tain  types  of  foods  best  for  health. 

SUBJECT  MATTER 

(It  is  expected  that  biology  textbooks  will  supply  some  basic  subject  matter  Addi¬ 
tional  references  are  listed  at  the  close  of  this  chapter  and  in  chap,  xv.) 

o<  y  s  needs  for  nourishment;  kinds  and  amounts  of  food  determine  growth 
strength,  vigor,  and  accomplishments  k 
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Nutrients  in  food;  how  they  affect  good  nutrition;  what  happens  when  there  are 
not  enough  essential  nutrients 

How  body  is  nourished.  Processes  by  which  foods  are  handled  by  the  body  to 
nourish  all  of  its  parts 

Emotional  and  psychological  factors  in  digestion  and  utilization  of  food 
Foods  boys  and  girls  need  every  day  for  growth  and  health 
Daily  food  guide  which  lists  the  amounts  and  kinds  of  food  needed 
Between-meal  foods;  possible  benefits;  possible  drawbacks 

ACTIVITIES 

Experiments 

Carry  out  experiments  on  foods  suggested  in  biology  texts  and  work  books.  For 
example,  test  for  starch,  sugar,  fat,  protein,  minerals;  show  light  and  air 
necessary  for  starch  formation;  demonstrate  digestion  of  starch  with  saliva, 
etc. 

Conduct  animal  feeding  demonstrations  to  show  relation  of  food  to  health, 
growth,  appearance,  and  behavior.  (See  References  to  Directions,  chap,  xv.) 
Dietary  appraisal 

Compare  diet  record  with  accepted  daily  food  guide 

Check  for  improvements  later  in  the  course 
Charts  and  graphs 

Prepare  charts  showing  results  of  diet  survey 

Develop  graphs  showing  weight  gains  of  experimental  animals 
Illustrative  materials 

Develop  posters  illustrating  daily  meal-planning  patterns 

Write  a  “text”  for  fifth  grade  describing  the  animal  feeding  demonstration  and 
explaining  the  application  to  growing  children 
Supplementary  reading  and  investigation 

Continue  library  research  on  special  topics  of  interest  generated  by  the  nutrition 
unit.  For  example:  What  are  enriched  foods;  refined  foods;  homogenized 
foods?  What  is  the  function  of  a  blood  bank;  what  is  its  relation  to  nutrition? 

Interviews  and  field  trips 

Confer  with  nutrition  workers,  dietitians,  farmers,  gardeners,  and  others  con¬ 
cerned  with  any  phase  of  nourishment  for  people,  animals,  and  plants.  Find 
out  the  principles  they  apply  in  attaining  good  nutrition 
Reports 

Write  reports  of  field  trips 

Prepare  records  of  interviews 


evaluation 

Group  decision 

Did  the  class  decide  on  a  course  o(  action  with  a  view  to  improving  the  nuln- 
tion  of  the  group? 

Was  the  objective  accomplished?  .  .  , 

Were  there  noticeable  improvements  in  nutrition  of  individuals  who  made  e 
decision  and  carried  it  out?  What  were  the  evidences? 
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Did  the  approach  to  the  unit,  through  students’  interests,  and  with  the  use  of 
the  group  discussion  method  contribute  to  the  success  of  the  unit? 

Were  there  evidences  that  classroom  nutrition  teaching  extended  into  the  homes? 
Did  parents  exhibit  interest?  Were  family  meals  improved? 

With  nutrition  being  taught  in  several  different  areas  of  the  high-school 
program  it  is  desirable  that  the  work  be  co-ordinated  to  assure  that  es¬ 
sential  material  in  nutrition  is  included,  and  that  undue  duplication  is 
avoided  in  case  students  are  registered  for  more  than  one  course  which  in¬ 
cludes  nutrition.  Co-ordination  of  this  type  is  guided  by  the  curriculum 
committee  or  the  school  health  council. 

Nutrition  education  in  high  school  should  be  on  a  par  with  other  high- 
school  teaching,  and  should  be  handled  by  persons  interested  in  the  sub¬ 
ject  and  with  training  in  subject  matter  and  method.  Dry  technical  infor¬ 
mation  on  nutrition,  taught  from  a  textbook  and  without  being  related 
to  daily  nutrition  problems,  is  doomed  to  failure  from  the  start.  But  vital, 
live  teaching  which  helps  boys  and  girls  to  see  for  themselves  that  good 
nutrition  is  basic  to  personality  development,  emotional  balance,  and 
enjoyment  of  things  and  people  holds  great  promise  for  influencing  their 
food  and  living  habits. 
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CHAPTER  XIV 


The  School  Lunch 


The  school  lunch  has  an  important  part  to  play  in  the  nutrition  of 
children.  If  eaten  regularly,  it  furnishes  one-third  of  the  meals  of  a 
school  day;  one-fourth  of  the  meals  of  the  week;  and  at  least  one-sixth  of 
the  meals  of  a  calendar  year.  Ideally  the  lunch  supplements  the  home 
diets  of  children  and  provides  experiences  with  foods  which  help  to  mold 
good  dietary  habits.  Because  of  its  potential  value  as  a  nutrition  measure, 
the  school  lunch  is  considered  here  in  some  detail.  The  origin,  purpose,  and 
development  of  the  school  lunch,  as  they  relate  to  its  nutritional  implica¬ 
tions,  are  first  reviewed  briefly. 


ORIGIN,  PURPOSE,  AND  DEVELOPMENT 
OF  THE  SCHOOL  LUNCH 

The  school  lunch  was  originated  for  the  sole  purpose  of  improving  child 
nutrition.  It  had  its  earliest  beginnings  in  Germany,  France,  and  other 
continental  countries,  but  its  most  rapid  development  began  in  England 
early  in  the  1900’s.  At  the  time  of  the  Boer  War  (1900),  England  discov¬ 
ered  that  three  out  of  five  men  who  presented  themselves  for  military 
service  were  physically  unfit.  An  investigation  of  the  causes  suggested  that 
this  physical  condition  was  due  to  malnutrition  during  childhood.  The 
final  outcome  of  this  discovery  was  the  passage  of  the  Provision  of  Meals 
Act  of  1906,  which  gave  local  school  authorities  the  power  to  use  school 
funds  to  establish  lunches  for  malnourished  children.  Numerous  authori¬ 
ties  soon  availed  themselves  of  this  power.  A  year  later  medical  inspection 
in  schools  was  made  compulsory,  and  the  lunches  were  put  under  the  ad¬ 
ministration  of  the  medical  officers  of  the  schools.  Since  that  time  the 
annual  reports  of  the  chief  medical  officer  of  Great  Britain  have  set  forth 
the  findings  of  the  physical  examinations  of  children,  including  the  per¬ 
centage  ol  malnutrition,  and  the  number  of  school  meals  provided.  School 
feeding,  in  short,  was  introduced  for  the  sole  purpose  of  remedying  mal- 
nutntion  and  its  success  was  judged  by  the  extent  to  which  it  accom¬ 
plished  that  end.  In  1938,  4  per  cent  of  the  children  were  having  school 
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meals;  in  1944,  the  Education  Act  amplified  the  Provision  of  Meals  Act 
and  imposed  upon  local  education  authorities  the  duty,  rather  than  merely 
the  power,  of  providing  meals  for  pupils  when  the  need  is  indicated.  By 
1952,  roughly  one-half  of  the  children  in  Great  Britain  were  eating  their 
mid-day  meal  in  school  canteens. 

In  the  United  States,  the  school  lunch  began  in  the  early  part  of  the 
twentieth  century  with  the  supplementary  feeding  of  hungry  children  in 
the  poorer  sections  of  New  York,  Philadelphia,  Chicago,  and  other  large 
cities.  However,  its  scope  was  gradually  broadened.  It  was  soon  introduced 
as  a  hot  noon  meal  in  urban  high  schools  and  in  rural  consolidated  schools 
where  children  lived  too  far  away  to  go  home  at  noon.  The  school  itself 
arranged  for  cooking  and  serving  the  food;  lunches  were  usually  served  at 
a  price  to  cover  all  expenses  and  often  at  a  profit  to  support  certain  school 
activities.  At  first  the  lunch  was  strictly  a  feeding  operation.  Up  until 
1925,  little  or  no  thought  was  given  to  it  as  an  educational  experience. 
Gradually,  lunchroom  managers  with  home  economics  or  dietetic  training 
were  employed  to  plan  and  supervise  the  preparation  of  meals.  Eventually 
efforts  were  made,  here  and  there,  to  use  the  lunch  as  a  means  of  teaching 
good  food  practices. 

The  numerical  growth  of  school  lunchrooms  in  this  country  is  difficult 
to  assess.  Strictly  comparable  figures  on  the  extent  of  all  types  of  school 
lunchrooms,  now  and  twenty  to  thirty  years  ago,  are  not  available,  but 
such  estimates  as  do  exist  indicate  an  upward  trend.  In  1930,  for  example, 
in  a  study  of  consolidated  schools  in  Nebraska,  75  per  cent  of  them  were 
found  not  to  serve  a  hot  lunch.  In  1951,  it  was  estimated  that  “perhaps  a 
half”  of  the  schools  in  the  United  States  did  not  provide  a  lunch  in  cir¬ 
cumstances  which  required  that  children  carry  a  lunch  or  buy  one  outside 
the  school.1  More  exact  data,  such  as  number  of  children  reached  and 
quality  of  lunches  served,  are  available  from  reports  of  the  government- 
sponsored  National  School  Lunch  Program  (Chart  2).  In  1944,  for  ex¬ 
ample,  when  the  indemnity  phase  of  the  program  began,  a  total  ot 
500,000,000  lunches  were  served,  of  which  40  per  cent  were  Type  A.  In 
1947  the  first  year  under  the  National  School  Lunch  Act,  the  number  o 
lunches  served  reached  a  total  of  900,000,000,  with  56  per  cent  Type  A. 
By  1953,  the  number  of  meals  increased  to  1,600,000,000,  with  75  per 

cent  Tvpe  A  meals.2  ,  ,  ,  _ .  , 

The  United  States  Department  of  Agriculture  reported  that  34  per  cen 

x  School  Lunch  and  Nutrition  Education  (Bull.  1951,  No  14  [Washington,  D.C.:  U.S.  Dept. 
Health,  Education,  and  Welfare,  Office  of  Education,  1951]). 

2  School  Lunch  Division,  U.S.  Dept,  of  Agriculture. 
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of  the  elementary  and  secondary  schools  of  the  United  States  and  terri¬ 
tories  participated  in  the  National  School  Lunch  Program  m  1953,  and 
33  per  cent  of  the  school  children  were  reached.  If  it  can  be  assumed  that 
one-half  that  many  children  were  receiving  school  lunches,  supported  by 
other  means,  it  may  be  concluded  that,  in  all,  about  one-half  of  the  school 
children  in  this  country  were  reached  by  some  type  of  school  lunch  pro¬ 
gram  in  1953.  Allowing  for  the  considerable  number  of  children  who  live 
in  small  towns  and  villages  where  they  can  easily  go  home  for  lunch,  there 
are  still  many  children  in  the  United  States  who  are  without  the  benelit 
of  a  good  school  lunch. 


SCHOOL  LUNCHES  THROUGHOUT  THE  WORLD 

A  questionnaire  survey  of  school  lunches  in  forty-three  countries  in  all 
parts  of  the  world  was  completed  in  1951. 3  Each  of  these  countries  re¬ 
ported  some  type  of  school  feeding  even  though  in  many  cases  it  was  far 
from  a  full  noon  meal.  In  most  of  the  countries  which  answered  the  ques¬ 
tionnaire,  the  school  meal  service  was  organized  on  the  basis  of  two  de¬ 
termining  factors:  distance  of  the  home  from  the  school  and  the  financial 
circumstances  of  the  parents.  It  is  impossible  to  analyze  the  reports  ade¬ 
quately  in  a  brief  summary  because  of  the  wide  differences  in  extent  and 
form  of  organization.  However,  certain  points  of  similarity  do  emerge.  In 
most  cases  the  lunch  service  is  encouraged  by  a  central  authority  but  their 
practical  operation  is  almost  invariably  the  responsibility  of  local  bodies; 
the  government  assists  financially  with  the  school  feeding,  the  remaining 
support  being  derived  from  public  or  private  sources;  emphasis  is  placed 
on  lunches  for  the  primary  children;  and  the  common  purpose  of  school 
meals  is  to  compensate  for  quantitative  or  qualitative  deficiencies  in  chil¬ 
dren’s  diets.  The  points  of  dissimilarity  lie  in  such  items  as  number  of 
children  served;  in  the  payment  for  meals — in  some  cases  they  are  free,  in 
others,  part  or  full  payment  is  required — and  in  the  requirements  for  the 

content  of  the  lunch,  which  depend  on  local  food  customs  and  available 
supplies. 

4  he  significance  of  the  findings  of  the  survey  lies  chiefly  in  evidence  of 
recognition  of  the  school  lunch  as  a  nutrition  measure.  “In  many  coun¬ 
tries  the  school  meal  is  no  longer  simply  a  means  of  social  aid  but  has 
grown  into  a  lesson  of  food  hygiene  and  balance,  and  an  occasion  for  out¬ 
standingly  educational  social  contacts.”4 


Education  ^951])^  (I>Ub'  ^  ^  [GeneVa’  Switzerland:  International  Bureau  of 


4  Ibid . 
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ACCOMPLISHMENTS  AND  SHORTCOMINGS 


The  foregoing  and  more  recent  sectional  reports  give  evidence  of  the 
progress  of  the  school  lunch  movement  throughout  the  world.  There  is 
reason  for  encouragement,  but  the  goal  is  far  from  reached.  In  our  own 
country,  the  increased  number  of  “good”  lunches  served  to  school  children 
is  a  major  step  forward.  Many  factors  enter  into  this  gain  but  probably 
none  is  more  important  than  the  definition  itself  of  a  “good”  lunch.  The 
need  for  such  a  definition  was  felt  as  early  as  1930,  when  school  lunch-edu¬ 
cational  programs  began.  Dr.  Lydia  J.  Roberts  developed  the  first  lunch 
pattern  about  that  time,  a  pattern  which  was  referred  to  as  an  “A”  lunch 
by  children  in  the  schools  where  it  was  introduced.  On  the  inauguration 
of  the  National  School  Lunch  Program,  lunch  types  were  developed  with 
specified  kinds  and  amounts  of  food.  The  Type  A  lunch  was  designated 
as  the  preferred  pattern  for  school  children’s  lunches.  The  very  existence 
of  a  definite  pattern  for  a  good  lunch  has  served  not  only  to  give  a  con¬ 
crete  goal  for  children  to  achieve  but  has  helped  to  register  with  teachers, 
parents,  and  lunch  personnel  the  importance  of  a  nutritionally  adequate 
meal. 

But  “good’’  lunches  are  limited  in  number  and  school  lunchrooms,  of 
any  kind,  are  far  from  universal,  as  has  been  pointed  out.  Furthermore, 
many  lunchrooms  which  do  exist  fall  far  short  of  rendering  the  nutrition 
service  of  which  they  are  capable.  This  is  often  due  to  a  lack  of  apprecia¬ 
tion  of  the  importance  of  the  school  lunch  and  failure  on  the  part  of  all 
concerned  to  take  the  necessary  steps  to  make  it  a  success. 


A  first  essential  is  an  understanding  of  the  purpose  of  the  lunch  as  a 
nutrition  measure  in  the  school.  T his  point  should  be  clear  to  school  ad¬ 
ministrators  and  staff;  to  parents  and  children.  Equally  important  is  the 
administrative  handling  of  the  school  lunch.  School  officials  should  accept 
the  lunch  as  part  of  the  school’s  administrative  program.  They  should 
provide  space,  equipment,  and  salaries  just  as  they  do  gymnasiums,  lab¬ 
oratories,  and  trained  staff  for  physical  training,  home  economics,  or 

general  science. 

Furthermore  the  school  administration  should  accept  the  lunch  as  par 
of  the  school’s  educational  program.  And  finally,  the  school,  the  parents, 
and  the  children  should  have  joint  responsibility  for  planning  and  operating 

the  program. 

GOALS  for  the  school  lunch  program 


guide  lines  in  the  establishment  and 
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to  be  sought  are  outlined  briefly  below  under  a  few  representative  head¬ 
ings  which  serve  to  emphasize  important  areas  in  school  lunch  planning. 
School  lunch  appraisal  forms  (listed  in  the  References)  take  into  account 
these  goals  and  are  an  aid  in  making  a  systematic  survey  of  the  lunchroom 
and  its  activities. 

a)  TIIE  FOOD 

The  provision  of  wholesome  nutritious  food,  suitable  for  children,  and 
served  under  sanitary  conditions,  is  the  first  essential  to  a  school  lunch 
program.  The  food  must  be  well  cooked  and  palatable  and  the  prepared 
dishes  simple,  appetizing,  and  easy  to  eat. 

The  requirements  for  a  nutritionally  adequate  and  satisfying  noon  meal 
determine  the  quantity  and  kinds  of  food  to  be  made  available  daily. 
(Specifications  for  Type  A  lunch,  p.  471).  The  lunch  should  furnish  at  least 
one-third  of  the  nutrients  prescribed  by  the  National  Research  Council’s 
Daily  Dietary  Allowances.  A  wide  variety  of  food  offered  at  one  time  is 
unnecessary  and  often  wasteful.  A  plate  lunch  should  be  provided,  at 
least  for  the  younger  children.  The  food  should  be  so  planned  as  to  fur¬ 
nish  lunches  of  interesting  texture,  color,  and  flavor,  and  the  plates  should 
be  neatly  and  attractively  served. 

Food  should  be  priced  so  that  the  majority  of  children  can  afford  to  buy 
an  adequate  lunch,  and  the  lunchroom  should  operate  on  a  nonprofit  basis. 
Children  unable  to  pay  for  a  complete  meal  should  be  urged  to  bring  all 
or  part  of  their  lunches  from  home.  Partial  carried  lunches  should  be  sup¬ 
plemented  with  purchases  made  in  the  school  lunchroom.  If  children  can 
bring  neither  food  nor  lunch  money,  they  should  be  provided  with  a  com¬ 
plete  lunch,  without  charge.  Such  children  should  in  no  way  be  distin¬ 
guished  from  children  who  pay  for  their  lunches. 


b )  THE  LUNCHROOM 

The  room  in  which  the  lunch  is  served  should  be  clean,  light,  and  reason¬ 
ably  spacious,  and  have  facilities  for  good  ventilation.  It  should  be 
equipped  with  temperature  controls  to  prevent  over-  or  under-heating. 
1  he  lunchroom  should  be  easily  accessible  to  washrooms  and  should  pref¬ 
erably  be  in  the  same  building  with  classrooms.  Time  spent  in  donnin^ 
and  removing  wraps  is  better  used  in  the  lunchroom,  and  children  should 
not  be  allowed  to  wear  outdoor  clothing  while  eating. 

I  he  walls  and  floors  of  the  lunchroom  should  be  sound-absorbent  to  per¬ 
mit  conversation  without  undue  confusion.  The  tables  and  chairs  should 
sturdy  and  ol  the  correct  height  for  the  children  using  them  All  sur 
laces  should  be  of  materials  which  can  be  cleaned  easily.  The  room  should 
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be  a  cheerful  place  made  so  by  colorful  decorations  which  are  largely 
planned,  developed,  and  arranged  by  pupils. 

The  facilities  for  food  preparation  and  service  must  be  adequate  for  the 
number  of  children  to  be  served  but  they  need  not  be  elaborate.  Fmphasis 
should  be  placed  on  efficiency  of  operation  and  on  sanitation.  Sanitary 
authorities  should  be  consulted  so  that  regulations  in  force  locally  are  fully 
met  on  such  points  as  health  of  employees,  handling  of  perishable  foods, 
dish-washing  procedures,  and  garbage  disposal.5 


Courtesy  of  U.S.  Department  of  Agriculture 

plG  16. — Elementary-school  children  being  served  an  “A”  type  plate  lunch,  in  a  friendly 
atmosphere. 


C)  THE  LUNCH  PERIOD 


The  lunch  hour  should  be  a  happy  period  in  the  school  day,  a  time 
which  children  associate  with  an  enjoyable  meal  and  pleasant  companion¬ 
ship.  The  atmosphere  should  be  one  of  friendliness,  calm,  and  compara¬ 
tive  leisure  (Fig.  16).  In  such  an  atmosphere,  many  learning  situations, 


5  joint  Committee  on  Health  Problems  in  Education  of  the  National  Education  Associa- 
tion  and  the  American  Medical  Association.  SanUary  Requirements  fo.  School  Lunches  (Cht- 
cago:  American  Medical  Assoc.,  1948). 
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inherent  in  the  school  lunch,  are  created  naturally.  Social  behavior  and 
co-operation  are  encouraged  and  developed.  Schools  which  have  accom¬ 
plished  most  in  this  respect  attribute  their  progress  to  the  fact  that  ad¬ 
ministrators,  parents,  teachers,  and  pupils  share  responsibility  for  the 
lunch  program. 

The  school  administration  should  assure  the  necessary  feeling  of  leisure 
in  the  lunchroom  by  scheduling  lunch  periods  of  sufficient  length  ( not  less 
than  twenty  minutes  actual  eating  time).  Lunch  periods  which  are  too 
short  are  hurried  and  hectic.  They  prevent  pupil  participation  in  the  lunch 
program,  thus  eliminating  many  of  its  educative  possibilities  and  reducing 
the  lunchroom  to  the  status  of  a  food  service  station. 

It  is  the  further  responsibility  of  the  school  to  provide  facilities  which 
permit  children  to  “live  what  they  learn”  in  the  classroom.  Washing  hands 
before  touching  food  in  the  lunchroom  is  an  example.  Provision  of  wash¬ 
rooms  and  arrangements  made  for  all  children  to  use  them  tend  to 
strengthen  hygiene  instruction  and  to  give  greater  meaning  to  all  lunch¬ 
room  situations.  Failure  to  provide  such  facilities  introduces  an  inconsist¬ 
ency,  one  quickly  detected  by  children,  and  one  which  weakens  the  force 
of  all  teaching. 

d)  NUTRITION  EDUCATION 

At  the  outset,  the  difference  between  a  school  lunch  program  and  a 
mere  feeding  operation  should  be  clearly  understood.  A  school  is  fully 
justified  in  providing  a  noon  lunch  for  children  only  if  it  is  utilized  to  help 
establish  good  food  practices,  first,  by  supplying  an  adequate  noon  meal; 
second,  by  supporting  it  with  classroom  instruction  and  guidance.  School 
personnel  and  parents  backing  the  school  lunch  program  should  exert 
energy  and  influence  to  see  that  it  becomes  a  part  of  the  total  educational 
program  and  that  the  lunch  is  organized  and  maintained  as  a  positive 
force  for  good  nutrition  (p.  455). 

e)  HOME-SCHOOL  CO-OPERATION 

Parents  and  school  authorities  should  develop  and  implement  a  practi¬ 
cal  plan  for  extending  the  school  lunch  nutrition  program  into  the  homes, 
if  children  are  to  reap  its  full  nutritional  benefits.  The  school  has  a  re¬ 
sponsibility  to  provide  parents  with  information  needed  to  carry  out  their 
part  of  the  program.  Parents,  for  example,  should  be  furnished  with  a  list 
of  the  types  of  food  and  appropriate  quantities  that  children  need  in  a 
day;  they  should  know  to  what  extent  the  school  lunch  attempts  to  meet 
these  needs  and  what  should  be  included  in  home  meals  to  complete  the 
day  s  food  requirements.  On  the  other  hand,  parents  may  aid  the  project 
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by  furnishing  information  on  family  food  practices  and  customs,  which  the 
school  can  take  into  consideration  in  planning  menus  and  preparing  foods 
for  the  school  lunch.  Information  exchanged  by  home  and  school  is  well 
received  by  both  if  rapport  has  been  established  and  if  the  over-all  objec¬ 
tive  of  the  school  lunch  program  is  understood  (p.  462). 

/)  LUNCHROOM  PERSONNEL 

I  he  minimum  essentials  for  a  good  school  lunch  program,  outlined 
above,  presuppose  properly  trained  personnel.  At  present  no  universally 
accepted  standards  for  lunchroom  personnel  are  available.  Groups  initiat¬ 
ing  school  lunch  programs  should  therefore  be  guided  by  standards  pro¬ 
posed  by  qualified  professional  organizations  which  have  studied  the 
problem. 

A  joint  committee  composed  of  representatives  of  the  American  School 
Food  Service  Association,  the  American  Home  Economics  Association, 
and  the  American  Dietetic  Association,  in  1949,  drew  up  recommended 
criteria  for  qualifications  of  school  lunch  supervisory  and  managerial  per¬ 
sonnel.6  The  committee  recommended  that  the  following  considerations 
govern  the  selection  of  all  school  lunch  personnel: 

1.  The  over-all  responsibility  for  the  administration,  operation,  and  supervision  of 
the  school  lunch  program  is  properly  vested  in  the  educational  authorities  who  are 
responsible  for  all  other  phases  of  the  school  program. 

2.  All  qualified  school  lunch  personnel  should  be  employed  on  the  same  basis  as 
other  qualified  school  personnel. 

3.  All  school  lunch  personnel  should  be  specifically  trained  for  their  positions. 

4.  Supervision,  labor,  and  facilities  for  the  school  lunch  program  should  be  financed 
from  the  same  sources  as  other  school  costs. 

These  general  considerations  were  followed  by  a  listing  ot  recommended 
qualifications  for  the  principal  types  of  supervisory  and  managerial  posi¬ 
tions.  To  date  these  recommendations  have  not  been  formally  accepted 
by  the  sponsoring  organizations.  linal  action  awaits  the  outcome  ol  a 
series  of  studies,  the  results  of  which  will  supply  factual  data  to  support 
the  ultimate  recommendations.  Studies  under  way  or  completed  include 
the  following:  (1)  Study  of  civil  service  requirements  for  supervisory 
school  lunch  positions  in  all  states  and  in  selected  large  cities.  (2)  Collec¬ 
tion  of  information  concerning  state  certification  for  home  economics 
teachers  with  respect  to  preparation  for  school  lunch  management. 
(3)  Collection  of  information  concerning  qualifications  of  persons  now  in 
charge  of  school  lunch  programs  in  all  states  at  state,  county,  city,  and 

e  “Qualifications  for  School  Lunch  Personnel,”  Jour.  Amer.  Dietetic  Assoc.,  26  (January, 
1950),  42-44. 
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local  levels.  (4)  Assistance  in  development  of  plans  for  apprentice  training 
at  state  supervisory  levels.  Preliminary  reports  of  the  findings  from  these 
studies  appear  from  time  to  time  in  the  journals  of  the  sponsoring  organi¬ 
zations.  Persons  and  groups  concerned  with  the  problem  of  standards  for 
selection  of  school  lunch  personnel  should  follow  these  progress  reports  of 
the  work  of  the  joint  committee  in  anticipation  of  the  accepted  draft  of 
the  recommended  criteria  for  qualifications.  In  the  meantime,  individual 
states  and  groups  of  states  have  developed  policies  and  standards  to  be 
applied  locally.  The  publications  of  some  of  these  groups  are  included  in 
the  References  at  the  close  of  this  chapter. 

In  small  schools  where  volunteers  or  other  persons  not  professionally 
trained  assume  responsibility  for  management  of  the  lunchroom  and  for 
preparation  and  service  of  food,  arrangements  should  be  made  to  provide 
them  with  intensive  training  of  a  specialized  nature.  This  may  consist  of 
short  courses,  demonstration  classes,  workshops,  or  individual  instruc¬ 
tion  for  specific  jobs.  In  addition,  such  persons  should  be  supervised  by 
individuals  trained  in  nutrition  and  qualified  to  give  assistance  in  planning 
menus  and  ordering  food  for  groups.  In  many  communities,  public  health 
nutritionists  serving  in  the  locality  provide  consultation  of  this  character 
(chap.  x). 

The  training  of  classroom  teachers  who  have  a  major  responsibility  for 
the  educational  aspects  of  the  school  lunch  program  has  been  discussed  in 
chapter  xii.  In  general,  it  may  be  assumed  that  if  their  basic  training 
meets  the  desired  standards  for  teaching  nutrition  in  the  classroom  it  also 
fits  them  lor  correlating  such  teaching  with  proper  meal  selection  in  the 
lunchroom.  The  professional  training  of  teachers  of  nutrition,  home  eco¬ 
nomics,  science,  and  related  subjects  equips  them  to  be  of  special  service  in 
the  educational  aspects  of  the  school  lunch  program. 

CONTRIBUTIONS  OF  A  GOOD  SCHOOL  LUNCH  PROGRAM 

If  a  school  lunch  program  is  established  in  line  with  goals  outlined  in  the 
section  above,  it  is  pertinent  to  consider  next  what  outcomes  may  be  an¬ 
ticipated,  what  such  a  program  can  mean  to  children,  to  the  home  to  the 
community.  Following  are  several  major  contributions  which  may  be  ex- 
pected  of  a  good  school  lunch  program. 


1.  IT  .FURNISHES  A  NUTRITIONALLY  ADEQUATE  NOON  MEAI 

It  is  often  assumed  that  a  nutritionally  adequate  noon  meal  is  assured 

'  Va".fy  ,<>f  wholesomc  food  ^  offered  in  the  lunchroom.  This  is  not 
ccessarily  the  case,  lo  prove  the  point  one  need  only  make  a  survey  of 

lunches  being  chosen  from  a  counter  stocked  with  the  “makings”  of 
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good  lunches.  A  simple  survey  method  for  this  purpose  is  suggested  in 
chapter  xi.  The  findings  of  such  a  survey  will  reveal  the  prevalence  of  poor 
lunch  selections  and  point  to  the  need  for  special  safeguards  if  children  are 
to  be  assured  of  a  satisfactory  noon  meal. 

Plate  lunches. — The  provision  of  a  plate  lunch  has  come  to  be  regarded 
as  one  safeguard  for  obtaining  a  satisfactory  lunch.  A  plate  lunch  consists 
of  a  prescribed  grouping  of  foods  which  is  sold  for  less  money  than  the 
same  foods  could  be  sold  as  individual  items.  Its  advantages  lie  in  fewer 
foods  to  be  handled  in  the  lunchroom;  lower  labor  costs  for  food  prepara¬ 
tion;  reduced  waste  of  counter  leftovers;  and  volume  sales  of  a  single-type 
meal.  The  reward  to  the  lunchroom  patron  is  usually  an  ample  lunch,  high 
in  nutritive  value  and  reasonable  in  price.  On  this  basis,  the  plate  lunch 
would  appear  to  answer  the  needs  of  every  school  lunchroom. 

Problems  which  exist  are  chiefly  concerned  with  introducing  plate 
lunches  successfully  and  with  the  selection  of  'plates  which  are  accept¬ 
able  to  children  as  well  as  nutritionally  adequate.  Before  plate  lunches  are 


introduced,  their  advantage  as  a  nutritional  and  financial  bargain  should 
be  explained  fully  to  teaching  staff,  parents,  and  pupils.  If  the  plate  lunch 
is  introduced  before  the  idea  is  accepted,  upper-grade  pupils  may  show  re¬ 
sentment  by  boycotting  the  lunchroom.  On  the  other  hand,  if  boys  and 
girls  are  brought  in  on  the  planning,  they  will  help  to  launch  the  idea. 

Plate  lunches  of  assured  nutritional  adequacy  must  be  based  on  an  ap¬ 
proved  meal-planning  pattern  (Type  A  pattern  is  described  on  p.  471).  In 
interpreting  a  pattern,  regional  food  habits,  racial  backgrounds,  and 
common  likes  and  dislikes  of  children  must  be  taken  into  consideration. 
If  foods  are  unacceptable,  waste  results,  and  children  fail  to  derive  the 

benefits  intended  by  the  plate-lunch  plan.  . 

Free-choice  lunches.— In  lunchrooms  where  there  is  a  free  choice  of  a 
foods  on  the  counter,  particular  attention  must  be  paid  to  factors  which 
influence  food  selection.  There  is  a  wide  range  of  such  influences, 
way  from  the  arrangement  of  foods  on  the  lunch  counter  to  the i  educa Ton¬ 
al  measures  designed  to  develop  judgment  of  nutritional  values.  \\  ithout 
guidance,  students  are  in  a  position  to  choose  unsuitable  and  madequate 
meals  On  the  other  hand,  with  proper  training  free-choice  lunches  offer  a 
Treat  opportunity  for  students  to  acquire  facility  in  food  selection.  Ld  n 
Snal  methods  which  have  been  found  useful  are  described  later  ,n 

^CaSlnches.- In  many  schools,  children  bring  all  or  a  part  of  their 

noon  lunch  from  home.  But,  as  with  the  well 

cation  and  supervision  are  required.  If  the  home  packr 
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planned  it  may  be  as  satisfactory,  nutritionally,  as  the  school-prepared 
meal.  Often  it  is  only  by  bringing  part  of  his  lunch  from  home,  that  a  child 
can  have  a  full  noon  meal  every  day.  When  this  is  the  case  the  practice 
should  be  encouraged.  The  Type  A  pattern  may  serve  as  the  guide  for  the 
carried  lunch,  and  children  and  parents  should  be  advised  of  the  foods 
which  are  best  brought  from  home  and  those  best  bought  at  school.  Varie¬ 
ty,  attractiveness,  and  the  introduction  of  new  foods  should  have  the  same 
emphasis  in  packed  lunches  as  in  the  lunch  served  at  school.  In  some 
schools,  the  quality  and  variety  of  sandwiches  in  home-packed  lunches 
have  been  improved  by  demonstrations  of  sandwich  making  to  small 
groups  of  mothers,  and/or  children  old  enough  to  make  their  own.  The 
schools’  home  economics  classes  have  usually  initiated  the  activity.  The 
establishment  of  a  sandwich  “corner”  in  the  kitchen  has  been  advocated, 
with  all  utensils  and  supplies  readily  available,  where  one  person  may  work 
efficiently  or  the  assembly-line  technique  may  be  used.  Preparing  a  week’s 
supply  of  sandwiches,  to  be  held  in  the  deep  freeze,  has  been  proposed. 
The  making  of  varied  sandwiches,  easily  prepared  and  economical,  has 
been  demonstrated  with  bite-size  samples  provided  to  stimulate  the 
groups  to  try  the  new  kinds. 

Food  likes  and  dislikes. — Familiar,  well-liked  foods  should  be  featured  in 
either  plate  or  free-choice  lunches  until  children  are  thoroughly  oriented  in 
the  school  lunch  program.  But,  gradually,  less-familiar  foods  must  be  in¬ 
troduced  and  different  methods  of  preparation  tried  if  the  school  lunch  is 
to  sharpen  children’s  interest  in,  and  broaden  their  liking  for,  all  common 
foods.  A  check  list  to  discover  foods  which  children  like  most,  like  least, 
and  those  they  do  not  know  has  been  used  in  some  schools  to  launch  a  pro¬ 
gram  for  knowing  and  enjoying  many  foods.  Classroom  study  is  centered 
on  certain  of  the  economical,  less  well-liked  foods  until  interest  in  them  is 
aroused.  Such  foods  are  then  served  in  the  lunchroom.  Different  ways  of 
stimulating  interest  are  employed,  varying  with  age  and  grade  level  (chap, 
xiii).  Some  children  study  about  the  foods  in  geography,  history,  or  science 
classes;  some  learn  to  like  them  as  a  result  of  classroom  taste  tests;  others 

help  to  grow  them  in  school  gardens  or  assist  in  canning  them  for  the 
school  lunch. 


The  steps  taken  in  advance  to  create  interest  in  a  new  food  usually 
shorten  the  period  preliminary  to  its  acceptance  in  the  lunchroom  Eniov 
ment  of  a  variety  of  foods  is  helpful  in  building  good  food  habits  and  in 
attaining  good  nutrition,  although  variety  in  itself  does  not  guarantee 
nutritional  adequacy  meals.  Variety  within  the  major  groups  of  the 
meal  pattern  affords  protection  as  well  as  enjoyment. 
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\  arious  methods  are  used  in  the  lunchroom  for  widening  children’s 
acquaintance  and  acceptance  of  foods.  A  favorite  way  is  to  add  taste-size 
servings  of  unfamiliar  foods,  from  time  to  time,  to  children’s  lunch  plates, 
checking  at  the  close  of  the  meal  to  see  if  the  new  food  has  been  eaten! 
Such  a  plan  prevents  the  waste  which  would  result  from  full-size  servings. 
I  he  taste  method  is  repeated  with  individual  foods  and  food  combina¬ 
tions,  making  ingredient  adjustments  until  it  is  clear  that  the  food  is  either 
acceptable  to  the  group  or  is  rejected  by  a  sufficient  number  to  make  serv¬ 
ice  ol  it  impracticable.  If  and  when  such  foods  are  accepted  by  most  of  the 
group,  full-size  portions  may  be  served  at  suitable  intervals. 

Some  schools  use  a  taste  panel  of  pupils  and  teachers  to  try  out  new 
foods  until  they  are  regarded  as  acceptable  for  service  in  the  lunchroom. 
I  he  pupil  personnel  of  the  panel  is  representative  of  different  age  groups 
and  is  changed  frequently  to  give  many  children  an  opportunity  to  serve. 
New  foods  are  introduced  to  the  lunchroom  with  the  full  indorsement  of 
the  panel  and  are  so  announced  to  the  school. 

Negative  influences. — The  school  often  sells,  in  the  lunchroom  or  else¬ 
where  on  school  premises,  such  nonessentials  as  soft  drinks  and  candy  as 
well  as  snack  foods  such  as  potato  chips,  pretzels,  and  sugared  popcorn. 
These  items  serve  as  a  negative  influence  on  good  nutrition  when  they  are 
in  direct  competition  with  the  regular  noon  lunch.  In  order  to  purchase 
snack  foods  children  usually  must  deduct  from  their  lunch  money,  thus 
leaving  an  insufficient  amount  with  which  to  buy  a  good  lunch. 

If  snack  foods  are  banned  from  the  lunchroom,  the  school  usually  meets 
resistance  from  children,  from  salesmen  of  the  products,  and  sometimes 
even  from  a  few  parents.  One  way  found  to  negotiate  the  ban  with  least 
resistance  is  to  initiate,  with  the  co-operation  of  parents  and  students,  an 
analysis  of  lunch-money  purchases.  Parents  are  usually  shocked  with  re¬ 
sults  and  even  students  are  chagrined  to  find  so  large  a  proportion  of  lunch 
money  spent  with  so  little  nutritional  return.  If  properly  handled,  such  a 
study  can  move  pupils  to  make  their  own  decision  to  dispense  with  the 
nonessential  items.  It  may  show,  as  it  did  in  one  school,  that  as  manv  as 
60  to  70  per  cent  of  the  children  were  spending  from  one  cent  to  sixty-five 
cents  for  snacks  during  the  day,  even  though  they  were  from  low-income 
families.  A  study  of  the  regular  meals  of  these  same  children  showed  that 
they  failed  to  include  even  minimum  amounts  of  vegetables,  fruits,  and 
milk.  In  some  schools,  the  snack  situation  has  been  improved  by  the  sale 
of  weekly  lunch  tickets.  Only  the  plate  lunch  or  lunches  of  equivalent 
value  are  purchasable  with  the  tickets.  Snack  items  require  cash.  Ihus 
the  child’s  lunch  allowance  remains  intact  and  nonessential  foods  are 

bought  only  as  extras. 
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The  action  of  professional  and  community  groups,  which  have  taken  a 
stand  against  the  sale  of  soft  drinks  and  candy,  gives  support  to  sc 
authorities  in  their  effort  to  maintain  the  school  lunch  as  an  «luca  “ 
agency.  Such  action  has  taken  the  form  of  resolutions  or  other  official 
statements.  Following  are  excerpts  from  declarations  of  representative 
trroups.  Each  indicates  the  grounds  on  which  the  organization  quoted 
takes  exception  to  the  practice  of  selling  soft  drinks  and  concentrated 
sweets  on  school  premises,  particularly  in  the  school  lunchroom.'  The 
Council  on  Foods  and  Nutrition  of  the  American  Medical  Association 
takes  the  position  that  the  purpose  of  the  school  lunch  is  to  provide  train¬ 
ing  in  good  food  habits  and  that  the  serving  of  sweets  and  sweetened  bev¬ 
erages  does  not  promote  that  purpose.  The  council  statement  concludes: 
“Expenditure  for  carbonated  beverages  yields  a  nutritional  return  much 
inferior  to  that  from  a  similar  sum  spent  for  milk  or  other  staple  foodstuff. 
Furthermore,  when  given  a  choice  between  carbonated  beverages  and  milk 
to  accompany  a  meal,  a  child  may  frequently  choose  the  less  nutritious 
beverage.  In  view  of  these  facts  the  Council  believes  that  carbonated 
beverages  should  not  be  sold  on  school  premises. 

The  National  Congress  of  Parents  and  Teachers  is  concerned  with  the 
negative  effect  on  nutrition  teaching:  “The  sale  of  carbonated  beverages, 
candy,  and  other  confections  in  schools  may  interfere  with  effective  nu¬ 
trition  education.  Many  children  spend  lunch  money  for  these  less  nutri¬ 
tious  foods  and  are  at  the  same  time  deprived  of  a  valuable  learning 
experience.” 

The  American  Dental  Association  has  for  many  years  warned  against 
the  hazards  to  dental  health  resulting  from  the  consumption  of  sugar.  In 
September,  1953,  the  house  of  delegates  of  this  organization  passed  a 
resolution  which  included  the  following:  “ Resolved ,  that  the  Association 
recommend  that  dental  societies  call  to  the  attention  of  school  adminis¬ 
trators  the  need  for  eliminating  from  the  schools  the  sale  of  sweetened 
beverages  and  confections.” 

The  State  of  W  ashington  has  taken  the  lead  among  the  states  in  urging 
the  ban  on  sale  of  soft  drinks  and  confections  in  schools.  In  a  statement 
of  policy  issued  in  1953  from  the  offices  of  the  State  Department  of 
Health  and  the  Superintendent  of  Public  Instruction,  the  Joint  Commit¬ 
tee  on  School  Health  recommended  to  school  administrators  and  county 
and  city  health  officers  that:  “The  sale  of  carbonated  beverages,  candy, 
and  other  sweets  be  eliminated  entirely,  inasmuch  as  scientific  evidence 
shows  that:  (a)  they  often  replace  the  basic  seven  foods  necessary  for  nor- 

The  full  text  of  the  statements  is  available  from  the  organizations  quoted  and/or  from 
materials  listed  in  the  references  to  tjiis  chapter. 
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mal  growth  and  development;  (h)  they  are  important  contributing  factors 
to  dental  caries.” 

I  he  American  Dietetic  Association  has  gone  on  record  as  being  in  agree¬ 
ment  with  the  recommendations  cited  above.  In  addition  it  meets  its  re¬ 
sponsibility  to  the  public,  and  particularly  to  children,  by  declining  to  ac¬ 
cept  advertising  in  its  official  journal  or  exhibits  at  its  annual  meeting 
from  companies  selling  candy  or  soft  drinks. 

The  school  hampers  the  success  of  its  own  educational  program  if  on  the 
one  hand  it  teaches  the  importance  of  acquiring  good  food  habits,  and  on 
the  other  it  encourages  influences  which  stand  in  the  way  of  accom- 

CHART  34 
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Courtesy  Dr.  E.  N.  Todhunter 

plishing  its  objective.  It  is  the  school’s  responsibility  to  create  an  environ¬ 
ment  in  which  the  child  learns  certain  fundamental  ways  of  becoming  a 
well-nourished  individual.  Conditions  which  prevent  or  delay  that  process 
should  become  the  joint  concern  of  school,  parents,  and  children,  and  suit¬ 
able  action  should  be  taken  to  minimize  or  remove  such  conditions. 

Schools  which  take  responsibility  for  assuring  the  nutritional  quality  of 
the  noon  meal  perform  an  important  service.  They  must  go  further,  how¬ 
ever,  if  the  lunch  program  is  to  become  an  active  part  of  the  educative 
process  and  is  to  help  prepare  children  for  healthful  living.  To  accomp  is 
this  larger  purpose,  the  school  should  utilize  the  lunch  as  an  arm  of  the 
nutrition  education  program.  Chart  34,  developed  by  Dr  E.  Neige  Tod¬ 
hunter  of  the  University  of  Alabama,  shows  graphically  the  relations  ip 
of  the  school  lunch  to  the  school,  to  the  home,  the  community,  and  the 
chill  when  this  is  achieved.  Some  of  the  ways  in  which  the  school  lunch 
may  perform  this  important  service  are  discussed  in  the  following  sect.  . 
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2.  IT  PROVIDES  EDUCATIONAL  BASIS  AND  EXPERIENCE 
FOR  FORMING  GOOD  FOOD  HABITS 

School  lunch  nutrition  program. — Nutritionists  have  long  been  con¬ 
vinced  that  the  school  lunch  provides  an  effective  vehicle  for  teaching 
nutrition.  The  school  is  in  a  position  to  determine  the  quality  of  the 
lunch  itself,  it  can  control  the  environment  in  which  it  is  served,  and, 
finally,  it  can  observe  the  food  practices  of  students  as  they  choose  and  eat 
the  lunch.  The  school  lunch  therefore  serves  not  only  as  a  means  of 
teaching  children  the  components  of  a  good  meal,  but  provides  an  objec¬ 
tive  measure  of  the  success  or  failure  of  the  program  in  terms  of  the  num¬ 
ber  of  such  lunches  chosen  and  eaten  each  day.  These  advantages  of  the 
school  lunch  commend  to  every  school  its  use  as  an  aid  to  nutrition  edu¬ 
cation.  Unfortunately,  few  schools  have  availed  themselves  fully  of  the 
opportunities  thus  offered. 

Various  reasons  have  been  suggested  for  the  failure  of  schools  to  take 


full  advantage  of  the  lunch,  as  a  phase  of  its  educational  program.  Lack  of 
co-operation  of  the  teaching  staff  is  usually  offered  as  the  primary  reason. 
Members  too  often  regard  the  lunch  merely  as  a  means  for  teachers  and 
pupils  to  obtain  a  quick  noon  meal.  Analysis  of  seeming  unco-operative- 
ness  on  the  part  of  school  personnel  usually  reveals  a  misunderstanding  on 
their  part  of  the  real  purpose  of  the  school  lunch  and  hence  failure  to  grasp 
its  function  in  the  educational  process.  Experience  has  shown  that  when 
teachers  are  imbued  with  the  importance  of  the  school  lunch  as  a  means 
°f  esta,jllshlng  desirable  behavior  patterns,  they  accept  it  and  give  it  the 
same  support  that  they  give  any  other  element  of  the  educational  pro¬ 
gram.  Such  an  attitude  should  be  cultivated  throughout  teachers’  pre¬ 
service  education  period  and  should  be  strengthened  by  administrative 
approval  and  indorsement  of  the  lunch  program  in  the  school. 

here  is  evidence  to  indicate  an  increased  concern  for  strengthening  the 
educational  aspects  of  the  school  lunch.  Summer  workshops  are  organized 
o  develop  methods  for  carrying  on  such  programs  and  to  stimulate  action 
■n  integrating  the  lunch  with  the  school  nutrition  program.  Profession” 
organizations  have  registered  their  interest  by  giving  more  time  to  the 
subject  on  annual  meeting  programs  and  by  including  more  “tides  in 
h  ir  official  publications.  The  American  School  Food  Service  Asso  at  In 

state  committees  are  devoting  VmK-  to  tiT^h  .PerS°nS;  reglonal  and 

pamphlets,  in  the  general  field,  are  on  the  increase  g°V"nment 

more  effort  of  this  type.  1  here  S  room  for  sti11 
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Since  relatively  few  schools  have  progressed  far  in  the  integration  of  the 
school  lunch  with  their  nutrition  education  programs,  it  seems  worth  while 
to  describe  briefly  two  pioneer  programs,  in  each  of  which  the  school  lunch 
was  used  experimentally  to  point  up  the  classroom  teaching.  (See  Refer¬ 
ence,  Martin-Davison  Health  Education  in  the  Public  Schools  of  Akron, 
Ohio).  These  programs  were  conducted  at  elementary-  and  high-school 
levels,  respectively,  sponsored  by  the  National  Dairy  Council. 

Elementary-school  lunch  program. — The  purpose  of  the  study  in  the 
Akron  grade  schools  was  to  investigate  the  possibilities  of  the  school  lunch 
as  an  avenue  for  developing  judgment  in  food  selection  and,  simultane¬ 
ously,  to  test  the  effectiveness  of  classroom  instruction  as  support  to  the 
lunchroom  teaching. 

A  survey  of  current  lunch  habits  of  the  children  was  made  a  few  days 
before  the  study  started.  The  majority  of  lunches  fell  far  short  of  a  mini¬ 
mum  standard  for  a  good  lunch.  The  consumption  of  vegetables,  fruit, 
and  milk  was  low.  The  need  for  background  information  on  foods  and 
nutrition  was  thus  indicated.  All  classrooms  began  the  program  with  a  dis¬ 
cussion  of  various  aspects  of  the  school  lunch — the  foods  served,  the  re¬ 
quirements  of  a  good  lunch,  and  the  importance  of  eating  such  a  lunch. 
A  commonly  used  pattern  for  a  satisfactory  lunch  was  proposed  and  ac¬ 
cepted  by  the  students.  Classes  were  provided  with  the  findings  of  the 
lunch-selection  survey  and  they  approached  the  problem  of  improving  the 
situation,  each  in  accordance  with  the  interests  and  abilities  of  class  mem¬ 
bers.  They  set  out,  for  example,  to  find  out:  the  cost  of  an  adequate  lunch; 
the  cheapest  way  to  get  a  good  lunch  in  their  own  cafeteria;  if  one  had 
fifteen  cents  for  lunch,  how  should  one  best  spend  it;  it  that  sum  was  not 
enough  to  buy  an  adequate  lunch,  what  should  one  bring  from  home,  what 
should  one  buy  in  the  lunchroom? 

As  an  educational  measure,  teachers  of  younger  children  accompanied 
their  classes  to  the  lunchroom  and  helped  them  make  their  selections. 
Lunches  were  rated  daily,  either  verbally  or  by  the  use  of  printed  tickets 
which  informed  the  child  if  his  selection  was  satisfactory  and,  when  it  was 
not,  what  items  it  lacked. 

Teachers,  encouraged  by  the  success  of  their  ettorts,  began  guiding  their 
classes  in  the  study  of  the  foods  most  often  found  lacking  in  lunch  selec¬ 
tions  and  in  the  other  meals  of  the  day  as  well.  Through  it  all  the  lunch¬ 
room  remained  the  center  of  interest.  Parents  were  brought  into  the 
program  largely  through  group  meetings  and  bulletins  sent  to  the  homes 
regularly.  Co-operation  of  parents  was  sought  particularly  in  improving 
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the  quality  of  home-packed  lunches  and  in  planning  breakfast  and  supper 

menus  to  complete  the  day  s  dietary  needs. 

From  the  outset,  the  lunch  proved  to  be  an  effective  medium  for  de¬ 
veloping  good  eating  habits.  The  number  of  adequate  lunches  chosen  and 
the  consumption  of  such  foods  as  vegetables,  fruits,  and  milk  increased. 
More  important  is  the  fact  that  improvement  was  sustained  throughout 
the  school  year  and  continued  reasonably  well  through  the  summer  vaca¬ 
tion.  A  check  made  in  September  of  the  second  year  showed  that  the  level 
of  good  lunches  was  not  significantly  below  that  of  the  previous  spring. 

Iligh-school  lunch  program— A  similar  experiment  was  conducted  in  a 
high  school  to  test  the  feasibility  of  adapting  to  older  students  methods 
found  successful  with  younger  children.  It  is  a  well-known  fact  that  food 
habits  have  become  more  fixed  at  the  high-school  age  and  that  there  is 
more  resistance  to  change. 

A  school-wide  nutrition  program  was  introduced  into  the  high  school. 
The  purpose,  as  in  the  elementary  school,  was  to  utilize  the  school  lunch 
as  a  tool  in  teaching  nutrition  and  as  a  means  of  measuring  results.  Class¬ 
room  instruction  in  nutrition  was  given  to  all  Freshman  students  and  nu¬ 
trition  subject  matter  was  integrated  throughout  the  teaching  and  activity 
programs  of  all  high-school  grades.  Food  selection  was  featured  and  the 
school  lunch  was  used  as  a  direct  aid  in  making  the  practical  application. 
Careful  pre-planning  and  co-operation  of  administration,  staff,  parents,  and 
students  were  essential  aspects  of  the  program. 

Improvement  in  food  habits  was  shown  in  several  ways.  The  number  of 
good  lunches  chosen  in  the  cafeteria  increased  throughout  the  school  year; 
the  consumption  of  vegetables,  fruit,  and  milk  improved  as  purchases  of 
candy  and  other  sweets  decreased.  At  the  beginning  of  the  second  year,  the 
level  of  good  lunches  was  near  that  of  the  high  attained  the  previous 
spring.  A  neighboring  high  school  of  similar  size  but  with  no  nutrition  pro¬ 
gram  served  as  a  control.  The  number  of  good  lunches  chosen  in  the  con¬ 
trol  school  remained  essentially  the  same  throughout  the  experiment,  in 
contrast  to  the  marked  improvement  in  the  experimental  school 
(Chart  35). 

W  hile  not  many  schools  have  fully  accepted  the  school  lunch  as  a  part 
of  their  educational  program,  a  considerable  number  are  carrying  on  one 
or  more  nutrition  activities  related  to  the  school  lunch.  Each  activity,  if 
properly  planned  and  developed,  contributes  in  some  measure  to  the  for¬ 
mation  ol  good  food  habits.  These  activities  are  sometimes  conducted  in 
the  classroom,  sometimes  in  the  lunchroom,  often  in  both.  A  few  types  of 

classroom  activities  which  have  been  used  successfully  are  described 
briefly  below. 
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CLASSROOM  ACTIVITIES 

Puutice  selecting  lunches.  Children  learn  to  choose  lunches  and  to  appraise  the 
lunch  selections  of  classmates  when  a  “cafeteria”  is  set  up  with  food  models  in  the 
classroom.  Trays  are  improvised  or  borrowed  from  the  lunchroom.  Later,  the  children 
take  turns  in  judging  real  lunches  chosen  by  others  in  the  school  cafeteria.  Such  activi¬ 
ties  give  pupils  facility  and  confidence  in  choosing  their  own  meals. 

Develop  a  good  lunch  pattern. — Lunch-planning  patterns  suggested  by  nutrition 
authorities  are  studied  by  classes  with  a  view  to  developing  one  to  suit  the  situation 
at  hand.  The  lunchroom  manager  and  the  home  economics  teacher  are  invited  to  criti- 


CHART  35 

Percentage  of  Children  Selecting  “A”  Lunches  in  Experimental 
as  Compared  with  Control  School 


cize  patterns  submitted  by  classes.  Foods  which  compose  the  accepted  lunch  pattern 

offer  many  possibilities  for  nutrition  study. 

Study  lunchroom  menus—  Classes  study  the  lunch  menu  which  is  printed  on  the 
blackboard,  before  going  to  the  lunchroom.  They  agree  on  several  suitable  menus,  using 
as  a  basis  the  accepted  lunch  pattern,  and  from  them  decide  on  the  best  buy.  If  there 
is  a  plate  lunch  with  limited  choices  permitted,  they  discuss  the  choices  from  the 
standpoint  of  the  contribution  of  each  to  the  appearance,  flavor,  and  nutritive  value 

of  the  meal.  .  ... 

Plan  menus  for  the  lunchroom.- When  students  gain  facility  in  choosing  their  own 

lunches  they  turn  to  planning  menus  for  the  school.  In  some  schools  this  is  done  rou¬ 
tinely  in  all  classrooms  and  each  day  a  classroom  (or  an  individual  child,  depending 
on  the  system)  is  credited  with  the  planning  of  the  day’s  plate  lunch. 

Study  food  needs  of  the  day.- Interest  in  the  nutritive  contribution  of  the  school 
lunch  often  leads  to  curiosity  about  food  needs  for  the  entire  day.  The  Basic  Seven 
food  chart  or  similar  meal-planning  guides  are  discussed.  Classes  then  experiment  vv  i  i 
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distributing  the  required  foods  into  the  three  daily  meals  as  a  first  step  in  the  study 

°f  'Examine  part  played  by  lunch.— Classes  learn  the  importance  of  lunch  by  checking 
with  the  Basic  Seven  to  see  the  result  of  eliminating  lunch  altogether,  or  eating  a  very 
light  lunch,  or  eating  unsuitable  foods  not  included  in  the  Basic  Seven.  They  are  con¬ 
vinced  that  sufficient  food  of  the  prescribed  kinds  must  be  eaten  at  lunch  if  the  total 
day’s  food  needs  are  to  be  met. 

Conduct  animal  feeding  demonstrations. — Classes  prove  the  importance  of  gooc 
lunches  with  animal  feeding  demonstrations.  They  do  so  by  feeding  one  white  rat  the 
foods  which  meet  the  specifications  of  the  accepted  lunch  pattern  and  another  rat,  a 
poor  lunch.  The  class  watches  the  development  of  the  two  animals.  The  school  com¬ 
munity  is  kept  informed  of  the  results  through  articles  in  the  school  paper ,  as  well  as 
talks  made  by  class  members  before  student  and  parent  groups. 

Figure  cost  of  lunches. — Arithmetic  classes  are  particularly  interested  in  the  cost  of 
lunches.  They  study  what  constitutes  the  price  of  the  lunch,  how  economies  can  be 
effected,  and  what  individuals  can  do  to  help.  One  school  established  an  insurance 
agency  in  which  pupils  could  take  out  a  policy  against  dish  breakage  in  the  lunchroom. 

Study  lunches  of  other  countries. — Classes  study  the  lunch  customs  of  children  in 
other  countries  as  a  part  of  their  social  studies.  The  study  involves  the  food  habits  and 
social  customs  of  other  lands.  Comparative  study  with  lunch  habits  in  this  country 
tends  to  focus  attention  on  the  importance  of  the  school  lunch. 


Other  types  of  activities  are  carried  on  in  the  lunchroom  itself,  although 
they  may  originate  from  classroom  projects.  These  activities  are  con¬ 
cerned  primarily  with  devices  to  encourage  students  to  make  suitable 
lunch  selections.  Such  activities  are  frequently  carried  on  by  home  eco¬ 
nomics,  health,  and  science  classes,  in  co-operation  with  the  lunchroom 
manager. 

LUNCHROOM  ACTIVITIES 

Display  sample  lunches. — In  a  lunchroom  where  there  is  a  free  choice  of  foods, 
classes  are  sometimes  responsible  for  displaying  sample  lunches  to  suggest  suitable 
lunch  combinations  to  patrons  of  the  lunchroom.  This  activity  is  conducted  with  the 
guidance  of  a  teacher  and  with  the  help  of  the  lunchroom  manager. 

Compare  food  value  oj  lunches. — A  variation  of  the  above  activity  is  carried  on  by 
displaying  lunches  of  the  same  cost  each  day  but  differing  in  food  combinations  and 
in  food  value.  In  his  choice  of  lunch  the  student  is  influenced  by  foods  available  to  him 
at  other  meals  of  the  day  and  by  his  own  taste  preferences. 

Arrange  lunch  counter—  Students  of  home  economics  frequently  take  over  the  task 
ot  arranging  the  cafeteria  counter,  as  a  phase  of  their  meal-planning  study.  The  chal¬ 
lenge  is  to  arrange  the  foods  on  the  counter  so  that  students  are  influenced  to  choose 
basic  foods  first  and  “extras”  only  if  there  is  sufficient  money  to  cover  both. 

Help  less-experienced  students.— Older  students,  particularly  ones  who  have  gained 
facility  in  choosing  lunches  through  classroom  study  and  activity,  frequently  are  asked 

to  assist  young  children  or  newcomers  until  they  have  become  accustomed  to  the 
lunchroom. 

Make  school  lunch  survey.- Students  often  assist  the  home  economics  teacher  or 
lunchroom  manager  in  making  a  survey  of  selections  in  the  lunchroom  on  a  specified 
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day.  1  hey  also  assist  in  tabulating  the  data  and  in  preparing  chart  material  to  interpret 
results.  Such  a  survey  is  usually  made  to  provide  base  line  data  before  starting  a  nutri¬ 
tion  education  program,  or  to  check  progress  from  time  to  time  during  such  a  program. 

Control  waste  in  the  lunchroom—  Classes  study  the  problem  of  waste  in  the  lunch¬ 
room  as  it  is  a  factor  in  the  price  of  the  lunch,  as  it  may  deprive  hungry  people  of 
enough  to  eat,  as  it  indicates  an  unco-operative  spirit  on  the  part  of  students.  Children 
and  staff  study  the  causes  of  kitchen  and  plate  waste  writh  a  view  to  reducing  it  to  a 
minimum.  Food  waste  (plate  and  counter)  is  separated  as  to  kind  of  food.  Solid  foods 
are  weighed;  milk  left  in  glasses  and  bottles  is  measured.  The  percentage  of  food  waste 
is  calculated  and  the  money  loss  figured.  This  information  is  relayed  to  classrooms  and 
to  the  school  lunch  committee  for  study  and  for  use  in  planning  corrective  measures. 
Causes  are  sought  and  recommendations  made  to  the  student  council.  Many  factors 
are  usually  involved,  a  few  of  which  may  be:  poorly  cooked  and  seasoned  foods;  over¬ 
size  servings;  overuse  of  certain  foods;  cold  foods  which  should  be  hot;  warm  foods 
which  should  be  cold. 

Study  sanitation,  refrigeration,  food  storage—  Health  and  hygiene  classes  study  the 
handling  of  food  in  the  cafeteria,  methods  of  checking  the  health  of  employees,  and 
facilities  for  keeping  food  clean  and  safe  until  it  is  served.  They  visit  the  lunchroom 
kitchen  and  storeroom  to  obtain  first-hand  information. 


3.  IT  PROMOTES  SOCIAL  AND  EMOTIONAL  DEVELOPMENT  OF  CHILDREN 


Schools  which  take  full  advantage  of  the  nutrition  education  possibili¬ 
ties  of  the  school  lunch  lay  the  groundwork  for  other  learnings  which  are 
implicated  in  nutritional  improvement.  Among  these  are  social  and  emo¬ 
tional  growth  of  children,  which  can  be  fostered  in  the  natural  setting  ol 
the  school  lunchroom  and  which  is  associated  with  all  lunchroom  learning 
situations. 


Learning  experiences  in  cleanliness  and  other  health  habits,  social  be 
havior,  table  conversation,  and  group  conduct  are  acquired  in  the  many 
activities  arising  in  the  lunchroom.  The  extent  to  which  these  experiences 
are  favorable  ones  depends,  in  large  part,  on  the  physical  factors  which 
control  the  environment  of  the  lunchroom.  Participation  in  activities  of 
the  lunchroom  leads  to  association  and  co-operation  with  others,  to  plan¬ 
ning  and  completing  tasks,  and  to  assuming  responsibility.  These  are  ele¬ 
ments  of  social  and  emotional  growth. 

Participation—  The  lunchroom  becomes  a  laboratory  for  social  living 
when  all  children  have  a  part  in  its  operation.  The  planning  is  often 
handled  through  a  school  lunch  committee  composed  of  stall,  parents,  am 
pupils  in  which  representatives  of  each  group  jointly  establish  guiding 
policies.  All  boys  and  girls  have  a  voice  through  classroom  representatives 
who  convey  recommendations  to  student  members  of  the  school  lunch 
committee.  Committee  activities  are  handled  on  a  businesslike  basis  anc 
suggestions  from  boys  and  girls  are  considered  as  seriously  as  those  from 
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adults.  The  result  is  a  feeling  of  ownership  in  the  lunchroom  and  a  co-op¬ 
erative  attitude  which  invites  learning  and  makes  the  child  receptive  to 
new  ideas  and  experiences.  In  some  schools,  patronage  ol  the  lunchroom 
has  been  doubled  as  a  result  of  pupil  participation. 

The  trend  has  been  toward  lengthening  the  lunch  period  and  making  it 


a  time  for  relaxation  and  sociability.  Boys  and  girls  are  expected  to  sit 
with  their  friends  and  there  is  an  air  of  friendliness  and  ease.  Students  have 
had  a  share  in  planning  the  menu  through  representation  on  the  lunch 
committee  and  they  have  a  stake  in  the  success  of  the  entire  operation. 
Student  members  of  the  school  lunch  committee  are  responsible  for  con¬ 
duct  in  the  lunchroom  which  in  most  cases  proves  to  be  no  problem  when 
boys  and  girls  realize  they  are  self-disciplined. 

The  mere  eating  together  makes  a  major  contribution  to  social  and  emo¬ 
tional  growth.  The  experience  is  greatly  enriched  for  the  younger  children 
when  a  teacher  has  her  meal  with  them.  She  sets  an  example  in  enjoyment 
of  food,  in  table  manners,  in  quiet  conversation,  and  in  courtesy.  In  many 
schools,  children  in  the  lower  grades  take  their  trays  to  their  classrooms, 
where  they  have  a  leisurely  lunch,  with  their  teacher,  in  familiar,  restful 
surroundings.  For  any  age  group,  eating  at  tables  which  accommodate  a 
few,  rather  than  many,  students  promotes  sociability  without  undue  noise. 
Poor  eaters  are  often  seated  at  tables  with  those  who  have  excellent  appe¬ 
tites,  to  encourage  the  former  to  enjoy  their  meal.  Or  slow  eaters  may  be 
placed  together,  if  that  works  better.  Children  are  urged  to  bring  up  in¬ 
teresting  topics  for  conversation,  in  which  all  can  join.  In  some  lunchrooms 
for  junior  and  senior  high  schools,  quiet  music  is  played  during  the  lunch 
hour.  I  his  plan  has  been  instituted  at  the  suggestion  of  the  boys  and  girls. 
I  hose  who  carry  their  lunches  should  be  provided  with  plates  and  silver 
and  be  expected  to  eat  with  the  others.  Group  eating  is  an  enjoyable  and 
broadening  experience  for  all  students.  But  for  those  children  whose  home 
environment  does  not  permit  group  eating,  because  of  crowded  conditions 
or  because  of  family  custom,  group  eating  at  school  supplies  a  particularly 
important  phase  of  their  social  development. 


Responsibility.— If  children  participate  in  planning  for  the  lunchroom 
they  will  usually  accept  responsibility  for  helping  to  operate  it.  A  distinc¬ 
tion  must  be  made  between  educational  activities  and  routine  jobs  The 
latter  should  be  rotated  in  order  not  to  exploit  willing  workers. 

Social  and  emotional  development  may  be  expected  to  result  from  as¬ 
suming  responsibility  if  the  duties  performed  are  suited  to  the  a-e  and 
abilities  of  the  children,  jobs  must  not  be  too  difficult  for  the  child  to 
acueve  a  reasonable  degree  of  success.  On  the  other  hand,  they  must 
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offer  sufficient  challenge  to  give  him  pride  in  performance.  Jobs  under¬ 
taken,  advisedly,  must  be  completed.  For  example,  if  a  group  decides  to 
tackle  the  problem  of  plate  waste  in  the  lunchroom,  it  must  not  only  see 
that  every  returned  plate  is  examined  at  certain  periods  but  that  the  find¬ 
ings  are  reported,  with  recommendations  for  solution,  to  the  proper  person 
or  group.  Children  learn  how  to  pool  their  energies  toward  a  common 
objective  when  they  take  responsibility  in  groups,  with  other  children, 
with  teachers,  and  with  lunchroom  staff. 


4.  IT  EXTENDS  BENEFITS  TO  HOME  AND  COMMUNITY 


The  position  of  the  school  lunch  as  a  bridge  between  the  school  and  the 
home  has  been  suggested  repeatedly  in  the  foregoing  pages.  The  school  is 
shortsighted  indeed  which  does  not  use  the  school  lunch  to  project  nutri¬ 
tion  education  into  the  home  and  community. 

In  the  early  days  of  the  school  lunch  in  this  country,  a  well-known 
public  health  leader  pointed  out  that  “school  meals  are  merely  palliative 
if  unaccompanied  by  measures  to  raise,  permanently,  home  standards  of 
food  and  hygiene.”8  He  went  on  to  discuss  the  futility  of  attacking  under¬ 
nutrition  principally  as  a  school  problem  and  to  urge  that  “school  meas¬ 
ures  must  be  fitted  into  the  larger  social  machinery  for  dealing  with  the 
defect.” 


Later,  when  the  school  lunch  movement  had  gained  headway,  the  Ameri¬ 
can  Home  Economics  Association,  a  professional  group  dedicated  to  the 
improvement  of  home  and  family  life,  expressed  a  similar  viewpoint.  The 
association  pointed  out  that  even  when  children  take  full  advantage  of 
school  lunch  service  they  still  eat  most  of  their  meals  at  home.  Conse¬ 
quently  the  improvement  of  family  meals  should  be  a  major  objective  of 


the  school  lunch  program. 

The  importance  of  parent  co-operation  in  a  school  nutrition  program 
was  demonstrated  in  a  three-year  study  in  Pennsylvania.  During  the  first 
year,  concentrated  work  was  done  with  parents,  chiefly  as  home  visits  to 
interpret  medical-nutrition  tests  and  to  assist  parents  with  the  diets  rec¬ 
ommended  for  their  children.  The  children  made  satisfactory  progress 
during  that  year.  During  the  second  year,  efforts  at  parental  education 
were  dropped  but  the  children  were  given  an  excellent  noon  lunch  every 
school  day.  At  the  end  of  that  year,  the  children  were  in  a  less  satisfactory 
condition  than  at  the  close  of  the  previous  year.  Patents  .t  was  learned 
relaxed  their  efforts  to  provide  good  home  diets  and  leaned  hea\  y 


s  J.  C.  Gebhart,  “Relation  of  School  and  Special 
Jour.  Public  Health,  10  (August,  1920),  669-72. 
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school  lunch  as  a  means  of  maintaining  good  nutrition.  During  the  third 
year  both  the  school  lunch  and  the  parent  education  program  were  re¬ 
sumed,  with  exceptionally  good  results.  It  is  thus  apparent  that  the  sc  oo 
lunch  no  matter  how  good  it  is,  cannot  accomplish  its  full  purpose  without 
the  co-operation  of  parents  in  making  the  entire  day’s  meals  nutritionally 

adequate. 

Methods  of  communication  .—Information  for  the  parents  may  be  re¬ 
layed  to  the  home  in  various  ways.  Home  visits,  notices,  telephone 
calls,  and  notes  are  types  of  direct  communication  most  often  employed. 
Local  newspapers  and  radio  are  potential  media  and  the  use  of  them  has 
the  advantage  of  reaching  the  general  public  as  well.  For  example,  the 
printing  of  school  lunch  menus,  with  suggestions  for  accompanying  home 
meals,  provides  information  useful  in  every  home.  Local  newspapers  and 
radio  stations  welcome  news  of  the  schools  and  provide  them  with  free 
space  and  time. 

One  junior  high  school  seeks  the  co-operation  of  parents  by  inviting  them 
to  the  school  in  the  spring  before  their  children  enter.  The  invitation  out¬ 
lines  the  value  of  the  school  lunch  to  the  children  and  explains  the  service. 
At  the  school,  the  lunchroom  manager  talks  with  the  parents  and  they  go 
through  the  cafeteria  line  for  refreshments.  Such  a  plan  has  resulted  in  the 
selection  of  better  lunches  when  the  new  seventh-grade  pupils  enter 
school  in  the  fall. 

If  properly  encouraged,  parents  give  aid  and  support  to  the  school  lunch 
program  in  numerous  ways,  for  example:  as  helpers  in  preparing  and 
serving  the  food;  in  studying  the  candy-soft-drink  problem  and  support¬ 
ing  school  authorities  in  keeping  it  under  control;  in  offering  suggestions 
for  menus  and  methods  of  preparing  foods;  and  in  indicating  food  likes  and 
dislikes  of  children.  The  last  two  services  particularly  are  needed  in  areas 
largely  composed  of  foreign-born  residents  who  adhere  to  family  food 
customs.  Each  of  these  services  makes  a  contribution  to  the  successful 
operation  of  the  lunchroom.  They  accomplish  far  more,  however,  in  ex¬ 
tending  the  benefits  of  the  school  lunch  program  to  the  home  and  com¬ 
munity.  (See  p.  406  for  additional  consideration  of  home-school  co¬ 
operation.) 

5.  IT  CONTRIBUTES  TO  THE  NUTRITIONAL  WELL-BEING  OF  CHILDREN 

I  he  acid  test  of  the  school  lunch  program  is  whether  it  helps  to  improve 
the  nutritional  well-being  of  children  who  eat  the  lunch  regularly.  There 
is  a  conviction  among  nutritionists  that  school  lunch  programs,  properly 
planned  and  operated,  yield  noticeable  benefits  to  children.  This  conclu¬ 
sion  is  based  largely  on  informal  observations  of  teachers  that  many  chil- 
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dren  eat  better  lunches,  consistently,  after  the  inauguration  of  a  lunch  pro¬ 
gram  in  the  school;  that  they  are  often  more  alert  and  attentive  in  class 
during  the  afternoon  hours;  and  that  they  are  absent  from  school  less 
often. 

Unfortunately  there  have  been  few  controlled  studies  so  planned  as  to 
give  precise  information  regarding  the  nutritional  contribution  of  the 
school  lunch.  The  reports  of  studies,  appearing  in  the  literature,  were  car¬ 
ried  on  for  a  variety  of  purposes  and  yield  different  types  of  information. 
In  general  they  shed  some  light  on  two  aspects  of  school  lunches:  (1)  their 
nutritive  value,  and  (2)  the  nutritional  status  of  children  eating  school 
lunches  regularly. 


NUTRITIVE  VALUE  OF  SCHOOL  LUNCHES 


The  nutritive  value  of  school  lunches  has  been  determined  by  chemical 
analysis  and  by  calculation.  In  some  studies  both  methods  have  been  used 
and  the  results  compared.  .Average  calculated  values,  in  the  main,  approxi¬ 
mate  analyzed  values  for  food  energy,  protein,  fat,  and  calcium,  but  they 
differ  considerably  for  thiamine,  ascorbic  acid,  and  riboflavin.  Major  at¬ 
tention  will  be  directed  to  a  study  reported  by  Human  Nutrition  and  Home 
Economics  Research,  United  States  Department  of  Agriculture,  in  which 
lunches  were  analyzed  for  food  energy,  protein,  lat,  calcium,  thiamine, 
riboflavin,  and  ascorbic  acid.  The  data  were  obtained  from  fifteen  schools 
in  seven  localities.  A  total  of  sixty-six  different  lunches  were  analyzed,  all 
of  the  “A”  type,  so  designated  by  the  National  School  Lunch  Program 


(p.  471). 

In  order  to  eliminate  the  problem  of  different  quantities  of  food  as  con¬ 
sumed  by  children  of  different  age  and  size,  samples  of  lunches  for  analysis 
were  confined  to  those  served  children  in  the  fourth  to  sixth  grades.  Find¬ 
ings  were  reported  as  follows  in  terms  of  average  values  for  seven  nutrients 
in  the  sixty-six  lunches:  food  energy,  721  calories;  protein,  27.1  gm.;  tat, 
29.4  gm.;  calcium,  447  mg.;  thiamine,  0.32  mg.;  riboflavin,  0.93  mg.;  and 
ascorbic  acid,  28  mg.  Since  it  is  desirable  that  the  school  lunch  supply  at 
least  one-third  of  the  National  Research  Council’s  Daily  Dietary  Allow¬ 
ance,  the  average  values  are  also  reported  in  relation  to  these  recommen¬ 
dations,  for  children  ten  to  twelve  years  old:  food  energy,  tairly  well  met 
by  lunches;  fat,  in  majority  of  meals  contributed  30  per  cent  ot  days 
calorie  need;  protein,  more  than  three-fourths  of  the  lunches  contained  the 
desired  amount;  calcium  and  riboflavin,  all  or  most  of  the  meals  provided 
the  recommended  quantities;  thiamine  and  ascorbic  acid,  about  one-  ir 
and  one-half  of  the  lunches,  respectively,  supplied  one-third  the  da>  s 


allowances. 
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Tf  the  lunches  analyzed  can  be  considered  typical,  it  is  obvious  that 
school  lunches,  even  of  the  “A”  type,  frequently  may  be  deficient  in  thia¬ 
mine  and  in  ascorbic  acid.  Differences  in  thiamine  values  of  the  meals 
appeared  to  be  due  largely  to  differences  in  the  main  dish,  i.e.,  in  the  kind 
of  food  served  and  in  the  size  of  serving.  Differences  in  the  ascorbic  acid 
value  of  lunches  depended  chiefly  on  the  presence  or  absence  of  citrus 
fruits.  Citrus  products  were  included  in  twenty -eight  of  the  thirty-one 
meals  containing  enough  ascorbic  acid.  In  general,  the  studies  made  by 
other  investigators  are  in  line  with  these  findings. 

The  type  of  information  just  reported  is  particularly  valuable  to  those 
persons  charged  with  the  responsibility  of  developing  menu-planning  pat¬ 
terns  for  school  lunch  menus.  With  such  information  in  hand  they  can 
strengthen  those  portions  of  the  pattern  which  permit  too  great  varia¬ 
bility  in  the  nutritive  value  of  school  lunches. 

No  studies  are  reported  in  which  the  nutritive  value  of  lunches  eaten  at 
school  is  compared  directly  with  lunches  eaten  elsewhere.  However,  in¬ 
vestigators  in  the  government-sponsored  study,  just  described,  attempted 
to  obtain  information  on  the  point,  indirectly.  They  sought  to  discover  if 
children  who  eat  lunch  at  school  have  a  better  total  day's  diet  than  those 
who  do  not  have  the  school  lunch.  They  made  home  dietary  studies  of  a 
portion  of  the  families  having  children  in  the  intermediate  grades  of  two 
elementary  schools.  One  of  the  schools  had  provided  lunch  for  several 
years,  the  other  introduced  a  school  lunch  program  at  the  beginning  of  the 
second  year  of  the  study.  Mothers  kept  a  continuous  diet  record  for  a 
period  of  seven  days,  the  first  year;  for  a  period  of  twenty-four  hours,  the 
second  year. 

I  his  study  showed  the  calculated  nutritive  value  of  the  diets  of  the 
families  of  children  in  the  two  schools  to  be  similar  except  for  higher  as¬ 
corbic  acid  values  in  those  of  the  lunch-school  families.  In  general,  all 
diets  were  inadequate  in  ascorbic  acid,  vitamin  A,  and  calcium.  In  the 
first  \ear,  the  percentage  of  children  s  diets  meeting  the  Recommended 
Allowances  of  the  National  Research  Council  for  these  dietary  essentials 
was  higher  in  the  group  having  a  school  lunch  than  in  the  group  with  no 
school  lunch.  The  diets  of  the  two  groups  were  comparable  for  the  other 
nutrients  studied.  With  the  introduction  of  the  lunch  program  in  the  con¬ 
trol  school,  the  second  year,  the  diets  of  the  children  participating  in  the 

school  lunch  approached  those  of  the  comparable  group  which  had  had 
the  school  lunch. 

If  the  findings  of  this  study  are  representative,  it  is  evident  that  the 
school  lunch  can  contribute  materially  to  satisfying  the  total  day’s  food 
needs.  One  particular  advantage  of  the  well-planned  meal  served  at 
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school  is  the  fact  that  it  probably  varies  less  in  nutritive  value,  day  in  and 
day  out,  than  do  lunches  obtained  from  other  sources.  This  comparison 
may  even  include  home  lunches  if  children  are  required  to  prepare  their 
own  meal  or  if  the  mother  regards  lunch  merely  as  a  “pick  up”  meal.  This 
is  not  to  disparage  lunches  eaten  at  home  or  even  packed  lunches.  Both 
may  be,  and  often  are,  completely  satisfactory.  Experience  has  shown, 
however,  that  this  is  often  not  the  case  unless  a  special  program  has  been 
instituted  to  acquaint  mothers  with  children’s  need  for  a  nutritionally 
adequate  noon  meal  every  day.  The  noon  meal,  wherever  it  may  be  eaten, 
should  take  into  account  the  other  meals  of  the  day  and  with  them  provide 
nutrients  to  supply  total  daily  needs. 


NUTRITIONAL  STATUS  OF  CHILDREN 

The  ultimate  measure  of  the  success  of  the  school  lunch  program  is  the 
nutritional  condition  of  the  children  themselves.  Several  attempts  have 
been  made  to  measure  benefits  in  terms  of  improved  nutritional  status. 

In  South  Carolina  the  nutritional  condition  of  children  in  two  rural 
schools  was  compared— the  one  school  having  a  complete  noon  lunch,  the 
other,  a  partial  meal  of  foods  not  requiring  cooking.  Most  of  the  children 
had  poor  home  diets  and  were  quite  generally  underweight.  At  the  end  of 
the  test  feeding  period  of  sixteen  months,  the  children  having  the  complete 
noon  lunch  were  reported  to  show  the  following  advantages .  ( 1 )  more 
physical  signs  of  good  nutrition;  (2)  greater  improvement  in  trends  of 
physical  growth  and  development;  (3)  higher  hemoglobin  levels. 

In  a  section  of  Florida  where  nutritional  deficiencies  were  common,  the 
effectiveness  of  the  school  lunch  in  improving  the  nutritional  status  of 
rural  children  was  measured  over  a  period  of  five  years.  The  lunch  sup¬ 
plied  one-half  or  more  of  Recommended  Daily  Dietary  Allowances  tor 
each  nutrient.  At  the  end  of  the  fourth  year  of  the  study,  there  was  a 
marked  decrease  in  the  number  of  children  with  clinical  signs  of  nutrition¬ 
al  deficiency.  Also  there  was  an  increase  in  hemoglobin  values  during  the 
school  year  and  a  decrease  during  the  vacation  period.  Height  and  weig  it 
measurements  charted  on  the  Wetzel  grid  showed  a  shift  m  channels  to¬ 
ward  better  physique  and  a  definite  advance  m  developmental  level,  he 
investigators  concluded  that  when  lunches  based  on  dietary  needs  arc 
served  under  the  guidance  of  a  nutritionist,  such  lunches  otter  an  eiiec- 
tive  means  of  improving  the  nutriture  of  children. 

In  Pennsylvania,  studies  of  the  school  lunch  were  conducted  over  a 
nine-year  period.  Tests  of  nutritional  status  were  applied  at  intervals 
determine  the  effectiveness  of  school  lunch  programs.  The  measurements 
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included  medical  and  dental  examinations,  and  blood,  urine,  and  saliva 
tests.  No  consistent  improvements  were  apparent.  4  he  only  children 
showing  marked  changes  for  the  better,  in  many  of  the  tests,  were  ones 
who  ate  lunches  planned  and  supervised  by  nutrition-trained  personnel, 
lunches  which  were  designed  to  complement  the  meals  received  at  home. 

In  Maryland,  a  pilot  study,  conducted  by  two  United  States  govern¬ 
ment  bureaus,  was  designed  to  determine  the  nutritional  status  of  groups 
of  children  in  two  elementary  schools,  one  with,  and  the  other  without, 
full  lunch  service.9  The  control  school  added  a  full-scale  lunch  the  second 
year.  Tests  were  made  in  the  spring  of  two  successive  years  on  children 
in  the  six  to  twelve  age  bracket.  Physical  examinations  for  signs  of  nu¬ 
tritional  deficiency  revealed  that  all  of  the  children  in  the  study  were  in 
fairly  good  physical  condition  at  the  outset.  The  clinical  findings  showed 
no  consistent  differences  between  children  receiving  a  lunch  at  school  and 
those  not  participating  in  the  school  lunch. 

The  biochemical  analyses  of  the  blood  for  hemoglobin  showed  the  same 
general  picture  for  all  children  tested  in  both  schools,  regardless  of  their 
participation  in  the  lunch  program  The  serum  carotene  and  serum  ascor¬ 
bic  acid  were  higher  both  years  in  children  receiving  a  school  lunch  than 
in  those  without  a  school  lunch  The  values  were  higher  in  both  groups  in 
the  second  year  than  in  the  first  year.  For  the  groups  with  and  without  a 
school  lunch  there  was  no  consistent  correlation  between  biochemical  and 
clinical  findings. 


The  fact  that  biochemical  and  clinical  findings  in  the  Maryland  study 
failed  to  show  that  children  having  a  school  lunch  regularly  were  demon¬ 
strably  better  off  does  not  necessarily  mean  that  such  benefits  did  not 
exist.  The  investigators  point  to  circumstances  which  tended  to  reduce  the 


possible  differential  attributable  to  the  school  lunch,  i.e.,  the  fact  that  a 
maximum  of  17  per  cent  of  the  child’s  meals  might  have  been  obtained  at 
school  and  that  most  children  who  did  not  eat  at  school  obtained  elsewhere 
a  meal  which  made  some  contribution  to  the  day’s  nutrient  intake. 

Other  factors  help  to  explain  why  the  differences  between  children  with 
and  without  the  school  lunch  were  not  more  apparent:  all  children  were 
in  fairly  good  physical  condition,  a  fact  which  would  make  it  difficult  to 
show  changes  in  nutritional  status;  the  degree  of  participation  in  the  lunch 
program  was  based  on  an  experimental  period  of  six  weeks;  it  was  impos¬ 
sible  to  know  the  extent  to  which  this  period  was  representative  of  the 
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entire  time;  the  home  diets  of  families  and  their  children  in  both  schools 
were  fairlv  satisfactory  for  most  nutrients;  and  the  socio-economic  status 
of  the  families  in  the  two  groups  was  not  comparable  in  all  respects.  On 
the  basis  of  experience  in  the  present  study  the  government  investigators 
suggest  that  paired  subjects  might  yield  more  clear-cut  results  and  that 
subjects  initially  in  poor  nutrition  might  show  more  definite  response  to 
the  school  lunch.  It  may  be  added  that  present  methods  and  tools  for 
applying  measures  may  not  be  sufficiently  precise  to  reveal  differences 
which  actually  do  exist. 

Continuation  of  research  on  the  benefits  of  the  school  lunch  is  impor¬ 
tant,  particularly  studies  to  determine  its  influence  on  the  nutritional  con¬ 
dition  of  children.  Conclusive  evidence  of  improved  nutritional  status 
should  be  of  great  potential  value  in  increasing  interest  and  support  of  the 
school  lunch  movement,  now  and  in  the  future.  In  the  meantime,  informal 
observations  continue  to  give  confidence  that  the  school  lunch  is  a  positive 
force  for  good  nutrition.  Perhaps  there  is  no  more  convincing  evidence 
than  the  situation  in  Puerto  Rico  where,  in  order  to  locate  signs  of  defi¬ 
ciency  disease  in  children  on  the  island  today,  it  is  necessary  to  visit  areas 
where  there  is  no  school  lunch. 

The  foregoing  sections  of  this  chapter  have  been  concerned  with  the 
school  lunch  program  in  this  country,  its  purpose,  the  principles  under 
which  it  operates  as  an  educational  agency,  and  the  outcomes  which  may 
be  expected.  The  following  section  is  devoted  to  the  National  School 
Lunch  Program,  a  significant  phase  of  the  entire  movement,  organized 
and  supported  by  the  United  States  and  the  state  governments. 


THE  NATIONAL  SCHOOL  LUNCH  PROGRAM 


The  National  School  Lunch  Program  is  operated  under  the  authority 
established  in  the  National  School  Lunch  Act  of  June,  1946,  Public  Law 
396.  This  act  provides  for  a  permanent  grant-in-aid  program  under  the 
direction  of  the  Secretary  of  Agriculture,  and  authorizes  annual  appropri¬ 
ations  in  amounts  sufficient  to  carry  out  the  purpose  and  objectives  of  the 
act.  Section  2  of  the  act  states: 


It  is  hereby  declared  to  be  the  policy- of  Congress,  as  a  measure  of  national  security, 
to  safeguard  the  health  and  welfare  of  the  nation’s  children  and  to  encourage  the  do¬ 
mestic  consumption  of  nutritious  agricultural  commodities  and  other  food,  by  assisting 
the  States  through  grants-in-aid  and  other  means,  in  providing  an  adequate  supply  oi 
foods  and  other  facilities  for  the  establishment,  maintenance,  operation,  and  expansion 
of  non-profit  school-lunch  programs. 
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Federal  assistance  to  school  lunch  operations  began  in  1933.  In  that 
year,  the  Reconstruction  Finance  Corporation  provided  loans  to  several 
communities  to  pay  labor  costs  of  preparing  and  serving  school  lunches. 
By  the  end  of  1934,  this  type  of  assistance  was  being  provided  in  thirty- 
nine  states  through  the  Civil  Works  Administration  and  the  Federal 
Emergency  Relief  Administration.  Later,  the  Works  Progress  Adminis¬ 
tration  and  the  National  Youth  Administration  furnished  both  labor  and 
trained  management  personnel  for  lunchroom  operations. 

The  enactment  of  Public  Law  320,  in  August,  1935,  made  it  possible  for 
the  federal  government  to  provide  additional  assistance  in  the  form  of 
donated  commodities.  Section  32  of  that  law  appropriated  annually  to  the 
United  States  Department  of  Agriculture  an  amount  equal  to  30  per  cent 
of  all  customs  receipts  for  the  general  purpose  of  encouraging  the  exporta¬ 
tion  and  domestic  consumption  of  agricultural  commodities.  One  of  the 


act  A  ities  financed  with  Section  32-funds  was  the  program  for  purchase  of 
surplus  food  commodities  and  their  distribution  to  eligible  recipients.  The 
Lederal  Surplus  Commodities  Corporation  purchased  the  commodities 
and  turned  them  over  to  state  welfare  agencies  for  distribution  to  non¬ 
profit  school  lunch  programs  and  other  eligible  recipients. 

I  he  entry  of  the  United  States  into  World  War  II  brought  an  un¬ 
precedented  demand  for  food  which,  in  turn,  resulted  in  a  sharp  reduction 
in  the  volume  of  surplus  foods  available  for  donation  to  school  lunch  pro¬ 
grams.  In  March,  1943,  therefore,  the  Department  of  Agriculture  an¬ 
nounced  that  assistance  would  be  granted  in  the  form  of  cash  reimburse- 

Zble  T  /|th'S  Pr0gram’  any  PUb'iC  °r  n°npr0fit  Private  **001  was 

Ranmlnt  f  ASPOnl°rmg  gr°UpS  e'Uerecl  int°  cements  with  the  De¬ 
partment  of  Agriculture  to  operate  lunch  programs  in  accordance  with 

cer  am  standards  and  regulations,  and  were  reimbursed  directly  for  a 
portion  of  their  food  expenditures. 


Direct  distribution  of  foods  acquired  by  the  Department  nf  \  •  u 

continued,  although  the  quantises  avaiUbk  eTe  I  nt  aUv  smah" 
than  m  previous  years.  During  the  fiscal  years  1944  and  19^^ 
authorized  the  use  of  $50,000,000.00  of  Section  i2  funds  f  ti  ’  °ngreSS 
of  the  school  lunch  program.  In  the  fiscal  year  of  946  C  °Perat,°n 
priated  $50,000,000.00  of  Section  U-fnnrP  i  i  C  gress  appro' 
appropriation  of  $7,500,000.00.  '  *  ^  ^  V°ted  a  deflciency 

1  he  National  School  Lunch  Act  of  1Q4.G  o,,fi  •  i  i 
food  assistance  in  the  form  nf  u  •  ,  authonzed  the  continuance  of 
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Department  of  Agriculture  in  its  purchase  operations.  The  act  also 
authorized  the  expenditure  of  funds  for  nonfood  assistance,  i.e.,  to  help 
schools  obtain  equipment  to  store  and  prepare  food,  and  to  serve  lunches. 
In  addition,  Section  6  of  the  act  authorized  the  expenditure  of  a  part  of 
the  food  assistance  funds  for  the  direct  purchase  and  distribution  by  the 
Department  of  Agriculture  of  certain  foods  which  would  improve  the 
nutritional  quality  of  the  lunches  served. 


ADMINISTRATION  OF  NATIONAL  SCHOOL  LUNCH  ACTlu 

The  National  School  Lunch  Act  provides  that  the  school  lunch  program 
shall  be  operated  on  a  grant-in-aid  basis,  with  state  educational  agencies 
responsible  for  the  administration  of  the  program  within  the  respective 
states.  The  program  is  administered  by  the  United  States  Department  of 
Agriculture  and  its  work  with  the  states  is  carried  out  through  five  area 
offices.  Federal  funds  are  disbursed  to  state  education  departments,  which 
are  responsible  for  approving  schools  for  participation  in  the  program,  for 
supervising  individual  lunch  operations,  and  for  reimbursing  schools.  The 
federal  government  establishes  maximum-per-meal  rates  of  cash  disburse¬ 
ment.  The  state  education  department  is  responsible  for  determining, 
within  maximum  rates  established,  how  much  assistance  each  applicant 
school  needs  to  enable  it  to  serve  an  adequate  lunch.  Designated  state 
agencies  are  responsible  for  the  distribution  of  donated  foods  to  schools. 

Each  school  operating  a  lunch  program  under  the  National  School 
Lunch  Act  must  have  a  sponsoring  agency  which  is  responsible  for  the 
operation  of  the  program.  This  is  preferably  the  school  itself,  often  with 
the  auxiliary  aid  of  civic  and/or  service  clubs.  The  sponsor  enters  into 
written  agreement  with  the  state  department  of  education  to  carry  out 

the  requirements  of  the  National  School  Lunch  Act. 

Any  public  or  nonprofit  private  school  of  high-school  grade  or  under 
may  apply  for  federal  aid.  The  lunch,  in  a  school  receiving  such  aid,  must 
be  available  to  all  children  regardless  of  their  ability  to  pay  and  withou 
discrimination  between  those  who  pay  and  those  who  do  not  i»£  1 - 
lunch  program  is  conducted  on  a  nonprofit  basis  and,  with  the 
subsidy  as  well  as  donated  foods,  it  is  possible  to  serve  a  nutritious  noon 

mepederal  fun^oftteNational  School  Lunch  Program  are  apportioned 
among  states  to  be  used  in  reimbursing  schools  for  a  part  of  the  food  hey 
purchase  locally.  The  act  specifies  a  formula  for  the  allocation  of  funds 

N„  effort  is  made  here  to  give  defat, s  for 
School  Lunch  Act.  Full  directions  are  ava.lable  from  the  federal,  area, 

tioned  herein. 
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provide  that  states  with  a  large  child  population  and  low  per  capita  in¬ 
come  receive  a  higher  proportionate  share.  In  order  to  obtain  a  federal 
subsidy  for  school  lunches  states  are  required  to  match  the  federal  cash 
assistance  funds  made  available  under  the  act.  The  state  fund  for  match¬ 
ing  purposes  may  be  acquired  from  various  sources,  public  or  private, 
within  the  state.  Federal  financial  assistance  is  proportionately  on  the  de¬ 
crease.  It  started  with  dollar-for-dollar  matching  of  funds.  The  ratio  of 
state-federal  funds  for  1950-55  is  one  and  one-half  to  one;  after  1955,  it 
will  be  three  to  one. 

NUTRITIVE  VALUE  OF  LUNCHES 

Section  9  of  the  National  School  Lunch  Act  places  responsibility  for 
setting  nutritional  requirements  for  lunches  in  the  United  States  Depart¬ 
ment  of  Agriculture.  Lunches  served  must  meet  minimum  nutritional  re¬ 
quirements  based  on  “tested  nutritional  research.”  Three  lunch  types 
were  early  designated  to  meet  different  situations.  The  types  are  listed 
and  described  below. 


TYPES  OF  LUNCHES11 

1.  Type  A  is  a  complete  lunch,  hot  or  cold,  providing  one- third  to  one-half  of  one 
day’s  nutritive  requirements  and  must  contain  at  least  (Fig.  17): 

a)  One-half  pint  whole  milk  (which  meets  the  minimum  butter-fat  and  sanitation 
requirements  of  state  and  local  laws)  as  a  beverage 

b)  Two  ounces  of  fresh  or  processed  meat,  poultry  meat,  cooked  or  canned  fish,  or 
cheese;  or  one-half  cup  cooked  dry  peas,  beans,  or  soybeans;  or  four  tablespoons  of 
peanut  butter;  or  one  egg 

c)  Six  ounces  (three-fourths  cup)  of  raw,  cooked,  or  canned  vegetables  and/or  fruit 

<i)  One  portion  of  bread,  muffins,  or  other  hot  bread  made  of  whole-grain  cereal  or 
enriched  flour 

e)  Two  teaspoons  of  butter  or  fortified  margarine 

The  requirements  of  this  lunch  type  are  best  adapted  to  a  plate-  or  tray-type  service 

The  protein  requirements  in  (4)  above  may  be  met  by  serving  one-half  the  required 

n !  fot0  h‘a  ’  t"'°  protejns-  0ne‘half  cup  of  fruit  juice  may  be  served  in  meeting 

one-halt  of  the  requirements  of  ( c ).  8 

tionallyT  h°'  «  Which  is  ^  Equate  nutri- 

b“  - 

chel?;^rXrorlPe“rl'  H  '7  C0°W  °r  “»«•  « 

tablespoons  peanut  butter  °°  °  1  ^  Pe&S’  beans’  0r  soybeans;  or  two 

0  Four  ounces  (one-half  cup)  raw,  cooked,  or  canned  vegetables  and/or  fruit 

cannot  b^sTred^Ty^Ti^^u^^wd^houTnbUt  rnaySbenservedSerVetb  H°WeVer'  “  mi‘k 


Courtesy  of  Notional  Dairy  Council 

pIG  17 —An  “A”  type  lunch  chosen  by  an  “A”  type  boy 
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d)  One  portion  of  bread,  muffins,  or  other  hot  bread  made  of  whole-grain  cereal  or 
enriched  flour 

e)  One  teaspoon  of  butter  or  fortified  margarine 

The  requirements  of  this  lunch  are  designed  to  fit  the  limited  functions  of  some  schools 
and  may  be  supplemented  by  food  brought  from  home.  The  lunch  may  be  built  around 
a  main  dish  (thick  soup,  chowder,  stew,  casserole,  or  salad)  including  items  (b)  and  ( c ) 
and  served  with  milk  and  bread  and  butter  or  margarine.  As  an  alternative,  items  ( b ), 
( d ),  and  (e)  may  be  used  as  a  sandwich  and  served  with  milk  and  fruit  and/or 
vegetables. 

3.  Type  C  lunch  is  one-half  pint  of  whole  milk  (which  meets  the  minimum  butter- 
fat  and  sanitation  requirements  of  state  and  local  laws)  as  a  beverage. 


A  review  of  the  nutritional  requirements  for  lunches  served  under  the 
National  School  Lunch  Program  was  undertaken  by  the  United  States 
Department  of  Agriculture  in  the  fall  of  1952.  The  purpose  of  the  study 
was  to  determine  whether,  in  light  of  current  nutritional  findings,  a  lunch 
pattern  more  adaptable  for  children  of  different  age  groups  could  be  de¬ 
veloped.  The  Department  has  issued  a  brief  resume  of  its  investigation  and 
findings: 


A  tentative  meal  pattern  was  developed,  based  on  the  nutritional  allowances  recom¬ 
mended  by  the  National  Research  Council  for  different  ages,  and  specifically  providing 
for  nutrients  known  to  be  lacking  in  children’s  diets.  During  the  latter  part  of  1952 
the  tentative  meal  pattern  was  tested  in  schools  throughout  the  country  to  determine 

the  pract^abihty  °f  administration  and  the  nutritive  value  of  lunches  planned  in  line 
with  the  proposed  pattern. 

The  findings  of  these  tests  were  reviewed  and  analyzed  cooperatively  by  the  Food 

Hon  'i  h"  Th  °  Pn>duCtion  and  MarketinR  Administration  and  Human  Nutri- 
and  Home  Economics  Research,  and  were  thoroughly  discussed  with  the  State 

of  the  present  TtoTa  me  I  T*'’  '*  fletermined  that  ««  apparent  shortcomings 

cou^r^^r:  rr;“rness  in  the  ~  **  - 

anlnflT'1  °f itS  SU‘dy'  ‘he  DePartment  of  Agriculture  is  engaging  in 
an  intensive  information  program  designed  to  help  school  lunch  man 

sr  tsz  ~.  -  V  ” 


- - up  i'UOD 

lost  of  the  food  served  under  the  National  Srlwd  r  i  r. 
purchased  locally  by  participating  schools  Other  f  Lunch  Prog™m  is 
distributed  by  the  United  States  Department  of  Agriculture  n  ' ^ 
chases  are  authorized  under  provisions  in  three  laws  Two  PUI" 

t-ed  previously,  i,„  Section  32  of  Public  Law  3^0  attd  Se^n 
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Public  Law  396,  the  National  School  Lunch  Act.  The  purpose  of  the  direct 
distribution  program  under  Section  32  is  to  utilize  a  part  of  agricultural 
surpluses  as  food  for  human  consumption.  Section  6  provides  for  the  De¬ 
partment  of  Agriculture  to  withhold  a  small  portion  of  school  lunch  funds 
with  which  to  purchase  foods  that  contribute  nutrients  apt  to  be  lacking 
in  school  lunches.  Still  another  source  of  donated  foods  is  provided  by 
Section  416  of  the  Agricultural  Act  of  1949.  Under  this  authority,  the  De¬ 
partment  of  Agriculture  may  donate  foods  acquired  under  the  price  sup¬ 
port  program  to  school  lunch  programs  or  other  outlets  if  such  foods  are 
in  possible  danger  of  deterioration. 


RESEARCH  AND  EDUCATION 

Many  forces  are  at  work  to  make  the  National  School  Lunch  Program 
an  efficient  feeding  operation  and  to  utilize  it  as  a  means  of  establishing 
good  food  habits.  These  efforts  are  spearheaded  by  three  government 
agencies  and  groups:  The  United  States  Department  of  Agriculture;  the 
Office  of  Education;  and  the  Inter-Agency  Committee  on  Nutrition  Edu¬ 
cation  and  School  Lunch. 

United  States  Department  of  Agriculture. —  1  he  United  States  Depart¬ 
ment  of  Agriculture  functions  at  the  federal  and  area  levels.  \\  orking 
through  state  educational  agencies  it  assists  schools  in  a  variety  of  ways 
to  operate  lunchrooms  in  such  a  manner  as  to  assure  the  serving  of  high- 

quality  lunches.  . 

Research  on  methods  of  storing,  handling,  and  preserving  foods;  on 

lunchroom  operations;  and  on  use  and  acceptability  of  foods  is  conducted 

to  the  end  that  lunches  will  be  prepared  in  the  most  efficient  manner  an 

with  the  least  loss  in  nutrient  values.  Schools  are  provided  with  suggested 

menus  and  tested  quantity  recipes.  Illustrative  materials  on  such  subjects 

as  storeroom  arrangements,  kitchen  layouts,  and  proper  cooking  proce^ 

dures  are  developed  particularly  for  use  in  short  courses  for  school  lunch 

personnel.  Home  economists  are  attached  to  both  the  federal  and  area 

offices  of  the  United  States  Department  of  Agriculture  Their  function  is 

toserve  in  a  consultation  capacity  in  all  of  the  activities  just  described 

Unite*  States  Office  of  Education. -Staff  members  o this  office  o, er 

consultation  to  state  lunchroom  supervisors  and  other  specialists  a  ^ 

t  rhed  to  state  departments  of  education.  An  important  phase  ol  state 

work  s  co-oplSon  in  summer  workshops.  There  are  different  types  of 
work,  -i  ,  .  •  'T,oki<=»  91  •  tbosp  on  nutrition  unci 
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The  latter  type  is  sometimes  sponsored  by  a  state  department  of  educa¬ 
tion,  but  may  be  stimulated  and  directed  by  any  one  of  various  respon¬ 
sible  agencies  in  the  community,  such  as  a  college,  a  nutrition  organiza¬ 
tion,  the  state  health  department,  or  jointly  by  more  than  one.  Such  work¬ 
shops  are  usually  in  session  for  two  days  to  a  week.  School  administrators 
and  parents  are  sometimes  encouraged  to  attend.  Staff  members  are  often 
drawn  from  the  state  department  of  education,  the  state  department  of 
health,  the  United  States  Department  of  Agriculture  Area  Office,  and  co¬ 
operating  colleges. 

The  over-all  purpose  of  such  a  workshop  is  to  acquaint  participants 
with  the  plan  and  operation  of  the  National  School  Lunch  Program;  with 
the  fundamentals  of  lunchroom  operation;  with  the  rudimentary  prin¬ 
ciples  of  meal  planning;  and  with  ways  to  handle  foods  and  prepare  simple 
dishes  for  the  school  lunch.  As  Table  21  shows,  the  movement  to  give  spe¬ 
cialized  training  to  school  lunch  personnel  is  growing.  The  estimated  num¬ 
ber  of  major  workshops  of  this  character  was  forty  in  1953,  in  contrast  to 
the  seven  reported  seven  years  earlier.  This  growth  is  due  to  the  fact  that 
those  who  early  saw  the  need  for  such  training  have  continued  and  even 
expanded  their  efforts;  others  have  observed  the  benefits  and  have  started 
the  practice.  A  pioneer  in  this  type  of  workshop  is  the  University  of  Ala¬ 
bama,  where,  in  1952,  the  13th  Annual  Conference  was  held  for  school 
lunch  managers.  A  special  feature  in  Alabama  is  “refresher”  workshops  for 
managers  who  have  attended  one  previous  session  and  those  who  have 
attended  three  or  more  previous  workshops. 

The  United  States  Office  of  Education  has  issued  a  number  of  publica¬ 
tions  on  the  place  of  the  school  lunch  in  the  nutrition  education  program 
o  the  school.  Many  such  publications  are  based,  in  whole  or  in  part  on 
experiences  in  actual  situations,  reported  by  teachers  and  other  educa¬ 
tional  personnel.  A  number  of  these  publications  are  found  in  the  Refer¬ 
ences  at  the  end  of  this  chapter. 

Inter-Agency  Committee  on  Nutrition  Education  and  School  Lunch -\ 
government  interagency  committee  on  school  lunches  has  served  under 

erent  titles  since  1941.  First  known  as  the  Cooperating  Committee  on 

Lunches  '’T*  ^  Inter-A*ency  Committee  on  School 

cnes.  in  1250  this  group  became  known  as  the  Inter  Wn™  r 

tee  on  Nutrition  Education  and  School  Lunch  (chap  vhO^  aZ 

tee,  composed  of  representatives  of  some  ten  ditften  ederai  ' 

sr  -  -  Amerirk:eddci:n: 

National  School  Lunclf  Program^  is"  £££?  £ 
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co-ordination  and  helps  to  direct  the  thinking  of  the  separate  agencies 
with  respect  to  programs  and  plans  for  school  lunch  co-operation.  The 
Inter-Agency  Committee  sponsors  and/or  helps  prepare  publications  de¬ 
signed  to  stimulate  interest,  nationally,  in  the  school  lunch  movement. 

SUPPLEMENTARY  FEEDING  AT  SCHOOL 

The  provision  of  midmorning  feedings  at  school  has  been  a  rather  wide¬ 
spread  practice  in  this  country  for  many  years.  The  supplementary  feeding 
usually  consists  of  milk  or  fruit  juice.  Originally  the  feedings  were  provid¬ 
ed  chiefly  for  underpar  children.  Later,  in  many  schools,  the  service  was 
made  available  to  all  children.  In  recent  years,  however,  and  chiefly  since 
the  rapid  growth  of  the  National  School  Lunch  Program,  the  trend  is  to¬ 
ward  placing  less  emphasis  on  midmorning  lunch  except  for  children  who 
are  not  adequately  fed  at  home  and  are  obviously  undernourished. 

Undoubtedly  the  shift  in  emphasis  from  supplementary  feeding  is  due 
in  part  to  questions  raised  by  physicians,  nutritionists,  teachers,  and 
parents  with  respect  to  the  value  of  the  practice.  Such  questions  hinge 
largely  on  the  assumption  that  the  purpose  of  the  extra  feeding  is  to  in¬ 
crease  the  intake  of  protective  foods  as  well  as  the  total  food  intake  for  the 
day.  They  ask,  for  example,  if  this  could  not  be  better  accomplished  with 
three  good  meals  daily,  each  of  them  eaten  with  appetite  and  enjoyment. 
Also  should  not  effort  be  made  through  nutrition  education  in  the  school, 
and  with  parents,  to  improve  the  regular  daily  meals  before  providing  the 
extra  feedings?  The  selection  of  one  particular  food  for  the  midmorning 
lunch,  without  due  consideration  for  the  total  diet  and  its  probable  inade¬ 
quacies,  is  also  questioned.  Milk  is  not  needed,  for  example,  when  the 
children  have  enough  at  home;  fruit  juices  are  superfluous  if  family  meals 
contain  plenty.  If  supplementary  feedings  are  to  be  given  at  school  they 
should  supply  nutrients  lacking  in  the  majority  of  home  meals. 

The  matter  of  the  best  hour  for  supplementary  feeding  has  also  been 
raised.  If  children  come  to  school  without  breakfast,  they  would  benefit 
more  by  a  feeding  on  arrival  rather  than  by  waiting  for  recess.  This  is  the 
reasoning  behind  the  Oslo  breakfast  which  provides  a  substantial  meal 
just  before  the  morning  session.  And  finally,  what,  if  anything,  is  accom¬ 
plished  by  extending  midmorning  lunch  to  all  children?  This  would  in¬ 
clude  those  who  are  already  eating  adequate  meals  at  home  and  are  grow¬ 
ing  satisfactorily  as  well  as  the  underpar  children.  It  is  likely'  that  the 
latter  group  would  benefit  by  the  good  example  set  by  the  well-nourished 
children  but  for  those  already  well  fed  it  may  mean  reduction  in  quantity 
and  quality  of  food  because  of  spoiling  the  appetite  for  regular  meals. 


477 


The  School  Lunch 

Jt  is  obvious  from  the  foregoing  that  the  problem  of  supplementary 
feeding  is  not  one  to  be  dogmatically  decided  for  every  situation.  The  ob¬ 
ject  of  this  consideration  has  been  to  urge  a  careful  study  ol  the  conditions 
in  any  given  community  before  determining  the  procedure.  In  order  that 
all  the  important  factors  may  be  taken  into  account  and  the  wisest  prac¬ 
tice  instituted,  the  following  suggestions  are  made  to  those  considering 
the  installation  of  the  supplementary  lunch: 

1.  Study  the  situation  in  your  particular  community  and  make  your  practice  suit  its 
needs.  This  will  include  a  knowledge  of  the  home  diets  in  respect  to  the  use  of  essen¬ 
tial  foods,  the  type  of  breakfast,  the  hours  for  meals,  and  the  economic  status. 

2.  If  the  situation  justifies  it— as  it  would,  for  example,  in  a  comfortably  well-to-do 
community  where  ample  food  is  available  and  the  meal  hours  reasonable  try  the 
effect  of  an  educational  program  before  introducing  the  extra  feeding.  If  breakfasts 
are  inadequate,  teach  the  children  to  eat  them  at  home;  if  milk,  fruit,  and  vege¬ 
tables  are  low,  try  to  have  them  increased  in  the  home  diets;  and  in  other  ways 
endeavor  to  get  the  children  on  a  normal  program  of  home  living.  It  is  a  challenge 
to  the  school  and  the  homes  to  determine  how  much  of  the  needed  improvement 
can  be  effected  in  this  way. 

3.  If  the  preliminary  survey  indicates  the  need  of  a  supplementary  lunch — because  of 
poverty  or  neglect  in  the  home;  because  of  widely  separated  hours  for  meals;  or 
for  other  reasons — follow  the  procedure  that  best  suits  the  situation,  i.e.: 

a)  Choose  the  foods  that  will  best  supplement  the  home  diets.  In  some,  this  may  be 
milk,  in  others,  fruit,  in  still  others,  concentrated  sources  of  protein. 

b)  Serve  the  food  at  the  time  it  is  most  needed.  This  may  be:  immediately  on  arriv¬ 
ing  at  school;  at  the  morning  recess;  at  the  noon  lunch;  at  afternoon  recess;  at 
the  close  of  the  day;  or  at  more  than  one  of  these  periods. 

c)  Acquaint  the  parents  with  the  purpose  of  the  lunch  in  order  that  they  may  not 
reduce  the  food  eaten  at  home. 

d)  Consider  the  situation  to  determine  whether  all  children  should  be  included  in 
the  extra  feeding  or  merely  ones  in  special  need  of  it.  In  the  latter  case,  devise 
a  plan  by  which  neither  the  “fed”  nor  the  “unfed”  shall  feel  discriminated 
against. 

e)  \\  atch  the  effect  of  the  lunch  on  the  weight  gains  and  on  the  appetites  of  the 
children  at  the  following  meal,  and  modify  the  program  in  any  way  that  is 
thereby  indicated. 

/)  Carry  on  simultaneously  with  the  supplementary  feeding  an  educational  pro¬ 
gram  aimed  at  improving  the  home  diets,  in  many  cases  with  the  idea  of  even¬ 
tually  discontinuing  the  extra  feeding  when  such  improvement  has  been 
accomplished. 

I  he  rational  and  economical  procedure  would  seem  to  be  to  try  first 
nutrition  work  for  the  entire  school  and  see  what  it  will  accomplish  before 
instituting  special  feeding  measures.  If  the  school  will  put  forth  its  best 
efforts  to  have  every  child  eat  a  good  breakfast  before  coming  to  school 
every  morning,  and  other  home  meals  are  adequate;  if  it  will  provide  a 
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suitable  noon  lunch  for  children  who  remain  at  school  and  will  supervise 
the  meal  to  insure  its  adequacy ;  and  if  it  will  regulate  its  own  day  s  pro¬ 
gram  to  have  a  proper  distribution  of  outdoor  play,  exercise,  and  rest, 
then  the  probabilities  are  that  the  large  majority  of  children  will  show  the 
desired  progress,  and  that  the  number  requiring  supplementary  lunches 
will  be  reduced  to  a  minimum. 
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Nutrition  Teaching  A  ids  for  School 
and  Community  Programs 


k  nutrition  teaching  aid  is  any  resource  or  device  used  as  a  “tool  to 
make  nutrition  education  more  effective.  Teaching  aids  vary  in 
nature,  from  sourcebooks  for  the  teacher  or  leader  to  living  animals  which 
may  be  used  to  demonstrate  that  food  makes  a  difference  in  a  person’s 
becoming  and  staying  well  nourished.  In  general,  the  function  of  teaching 
aids  is  to  help  clarify  a  nutrition  problem  and  to  motivate  the  learner. 

Teaching  aids  are  important  wherever  children  are  brought  together  for 
nutrition  instruction-in  schools  of  all  types,  in  clinics  and  hospitals  and 
in  community  clubs.  In  schools  teaching  aids  are  an  essential  part  of  class- 
room  activities  and  units  in  nutrition.  They  may  be  materials  introduced 
by  the  teacher  or  by  pupils  to  stimulate  interest  and  provide  information, 
or  they  may  be  developed  by  the  class  in  the  course  of  the  unit.  In  a  simi¬ 
lar  way  they  serve  community  club  groups  such  as  boy  Scouts,  Girl 
Scout!  campfire  Girls,  Y.W.C.A.  and  Y.M.C.A.,  4-H  Clubs,  and  Future 
Farmers  of  America.  Clinic  and  hospital  groups,  with  their  constant  y 
changing  membership,  require  teaching  aids  which  can  be  used  effectively 
in  one  or  two  lessons.  In  schools  and  in  community  club  groups  the >  teache 
or  leader  is  frequently  untrained  in  nutrition.  In  that  case 
to  provide  such  persons  with  simple  basic  nutrition  fact  . 

NUTRITION  SOURCE  MATERIAL  FOR 
TEACHERS  AND  LEADERS 
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available  to  them.  In-service  training  programs  which  require  systematic 
use  of  subject  matter  and  interpretation  of  the  information  are  advisable 
whenever  possible  (see  chap.  xii).  Teachers  and  leaders  of  children’s 
groups  also  need  to  know  how  to  teach  nutrition — how  one  can  interest 
children  in  nutrition;  what  are  the  approaches  at  the  different  ages  (see 
chap,  xiii);  where  one  can  turn  for  reliable  assistance. 

The  following  list  contains  a  few  representative  references  on  subject 
matter  and  method. 
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Chicago:  Science  Research  Associates,  1952. 

Gerard,  R.  W.  Food  for  Life.  Chicago:  University  of  Chicago  Press,  1952. 

Human  Nutrition  and  Home  Economics  Research.  Nutrition  Up-to-Date  Up  to  You 
Washington,  D.C.:  U.S.  Dept.  Agriculture,  1950. 

Importance  of  Nutrition  to  Good  Health.  Health  Information  Ser.  No.  31  (Washington, 
D  C.:  U.S.  Dept.  Health,  Education,  and  Welfare,  Public  Health  Service,  1952)! 
Jensen,  L.  B.  Man’s  Foods.  New  York:  Garrard  Press,  1953. 

Joint  Committee  on  Health  Problems  in  Education  of  the  National  Educa¬ 
tion  Association  and  the  American  Medical  Assoclation.  Health  Education • 
A  Guide  for  Teachers  and  a  Text  for  Teacher  Education.  Washington,  D.C  :  Nation¬ 
al  Education  Assoc.,  1948. 

Kilander,  H.  F.  Nutrition  for  Health.  New  York:  McGraw-Hill  Book  Co  1951 

e'  Ff"d,  B‘C.°ZeS  f  "'  LinC°ln’  Neb':  University  of  Nebraska  Press,  1952. 
Nasset,  E.  S.  Food  and  You.  Springfield,  Ill.:  Charles  C  Thomas  1951. 

Nutrition  for  Everyday  Use.  Chicago:  National  Dairy  Council  1947 

“ ^  F^dSr^rom  articles  pubiish’cd  “  **•»•> 

RinZuo„£'  ltz  “tr;  ty- 1 1  “  ^ Tecimitues- 

United  Nations,  1950).  ’  °d  ^  AgnCultUre  Organization  of 

Roberts,  L.  J  The  Road  to  Good  Nutrition.  Pub.  No.  270  (Washington  D  C  •  TT  q 
Dept.  Health,  Education,  and  Welfare,  Children’s  Bureau,  rev.  1954)  ’  "  U*S‘ 

Schneider,  E.,  and  McNfft  v  c  a  t  i 

No.  8  (Washington,  D.C  U  S  Dept'  tZ*  Frt Bu'L  *951' 
Education,  1951)  1  dlth’  Educatl0n>  and  Welfare,  Office  of 

S™iSoC-  NUtritimal New  York:  Columbia  University 

Macmillan  Co., "l' 95 jL A N1  ORD)  C‘  S-  Essentials  of  Nutrition  (3d  ed.).  New  York: 

Today’s  Health.  Published  monthly  bv  the  American  Med.V  i  a  •  • 

born  St.,  Chicago  10,  Ill.  '  '  '  Medical  Association,  535  N.  Dear- 
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Todhunter,  E.  N.  Everyday  Nutrition  for  School  Children.  Bull.  (University,  Ala.: 
Extension  Division,  University  of  Alabama,  rev.  1949). 

— .  Nutrition  Teaching — Suggestions  and  Devices.  Bull.  M-12  (University,  Ala.: 
University  of  Alabama,  1951). 

Utah  State  Nutrition  Committee.  Facts  about  Foods  and  Nutrition.  Bull.  No.  226 
(Logan,  Utah:  Utah  State  Agricultural  College,  Extension  Service,  1951). 

W  heatley,  G.  H.,  and  Hallock,  G.  T.  Health  Observations  of  School  Children.  New 
York:  McGraw-Hill  Book  Co.,  1951. 

NUTRITION  INFORMATION  FOR  CHILDREN 

Books  to  put  into  the  hands  of  children  are  important  nutrition  teaching 
aids.  Practically  every  major  schoolbook  publishing  company  now  issues 
a  series  of  texts  in  health.  Many  of  the  series  include  a  considerable 
amount  of  nutrition  material.  All  of  them  contain  far  more  than  did 
similar  series  of  a  few  years  ago,  and  nutrition,  in  the  main,  is  presented 
in  a  more  attractive  and  effective  way  than  formerly.  A  number  of  such 
texts  and  readers  are  listed  below. 


textbooks:  health  and  nutrition 

Andress,  J.  M.,  Goldberger,  I.  H.,  and  Hallock,  G.  T.  Healthy  Home  and  Commu¬ 
nity  Series.  Boston:  Ginn  &  Co.,  1949  (Grades  1-8). 

Basic  Science  Education  Series,  edited  by  B.  M.  Parker  (Evanston,  Ill.:  Row,  Peterson 
&  Co.) :  Soil  by  B.  M.  Parker  (1943) ;  Plants  round  the  Year  by  G.  O.  Blough  (1943) ; 
Plant  Factories  by  B.  M.  Parker  and  O.  D.  Frank  (1944);  The  Pet  Show  by  G.  0. 
Blough  (1945);  Useful  Plants  and  Animals  by  G.  O.  Blough  (1945);  and  Foods  by 
B.  M.  Parker  (1946)  (upper  grades). 

Baxter,  L„  Justin,  M.  M,  and  Rust,  L.  O.  Our  Food.  Philadelphia:  J.  B.  Lippincott 
Co.,  1952  (high  school). 

Billett,  R.  O.,  and  Yeo,  J.  W.  Growing  Up.  Boston:  I).  C.  Heath  &  Co.,  1951  (upper 

grades  and  high  school). 

Bri  nson,  J.  P.  America  and  You.  Columbia,  S.C.:  State  Health  Dept.,  1943  (lower 

and  intermediate  grades).  ,  Cv^th 

Charters,  W.  \V„  Smiley,  D.  F„  and  Strang,  R.  M.  Today  s  Health  and  Growth 

Series  New  York:  Macmillan  Co.,  1949  (Grades  1-H).  ., 

Tones  E  G  Enjoying  Health.  Philadelphia:  J.  B.  Lippincott  Co.,  1952  (high  school). 
Cs!  E*. ,  M A LONEvf B . ,  MORGAN,  E,  and  Landis,  P.  E.  Road  to  Health  Senes.  Chi- 

Rs 

W  Health  and  Tersona,  — < 

Chickens  Series  (intermediate  grades) ;  You  Can  Ratse  C  luckens 
grades  or  junior  high  school). 
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Williams,  D.  M.  Building  Health.  Philadelphia:  J.  B.  Lippincott  Co.,  1952  (junior 
high  school). 

Wilson,  C.  C.,  Bracken,  J.  L.,  and  Almack,  J.  C.  American  Health  Series.  Indianapo¬ 
lis,  Ind.:  Bobbs-Merrill  Co.,  1948.  (Grades  1-8). 

Supplementary  reading  material  on  nutrition  is  helpful  in  stimulating 
the  interest  of  children  and  in  enriching  their  background  in  the  subject. 
The  books  for  children,  listed  below,  contribute  to  nutrition  information 
and  add  variety  to  the  study  of  the  subject. 


SUPPLEMENTARY  READING  MATERIAL  ON  NUTRITION 

Eberle,  I.  Basketful:  The  Story  of  Our  Foods.  New  York:  Thomas  Y.  Crowell  Co., 
1946  (Grades  5-8). 

Green,  M.  McB.  Every  Body  Eats.  “Young  Scott  Books”  (1950)  (preschool). 
Gridland,  M.  The  Baker.  Philadelphia:  David  McKay  Co.,  1947  (Grades  1-3). 
Hogner,  D.  C.  Barnyard  Family.  New  York:  Oxford  University  Press,  1948  (Grades 
5-9). 

Neugarten,  B.  L.  How  You  Grow.  Chicago:  Science  Research  Associates,  1951 
(junior-senior  high  school). 

Ridgeway,  M.  Time  to  Eat.  New  York:  Howell,  Soskin  &  Co.,  1945  (primary  grades). 
Schloat,  G.  W.  Milk  for  You.  New  York:  Charles  Scribner’s  Sons,  1951  (intermediate 
grades). 

Smith,  J.  R.,  and  Sorenson,  F.  E.  Our  Neighbors  at  Home.  Philadelphia:  John  C. 
Winston  Co.,  1947  (intermediate  grades). 

Social  Learnings  Readers.  New  York:  Charles  Scribner’s  Sons,  1951  (lower  grades): 
Bill's  Story  of  the  Wholesale  Produce  Market;  Bob's  Story  of  the  Retail  Food  Market; 
and  Mother's  Story  of  Dairying. 


INSTRUCTIONAL  AIDS  FOR  NUTRITION  CLASSES 
Nutrition  teaching  aids  described  thus  far  are  largely  standard  source 
materials  of  the  type  which  should  be  available  generally  for  nutrition 
teaching,  particularly  in  schools.  The  terms  “instructional  aids,”  “audio¬ 
visual  aids,”  “illustrative  materials”  or  “supplementary  teaching  aids” 
are  largely  applied  to  all  other  types  of  materials  designed  to  reinforce  and 
vitalize  nutrition  teaching.  The  term  “instructional  aids”  is  the  simplest 
the  most  descriptive,  and  the  most  inclusive.  It  covers  experiences  re¬ 
ceived  through  all  of  the  senses-sight,  sound,  touch,  taste,  and  smell 
One  receives  a  greater  proportion  of  his  experiences  through  his  eyes' 
somewhat  less  through  his  ears,  and  much  less  through  his  other  senses’ 
However,  in  nutrition  teaching  the  touch,  taste,  and  smell  of  foods  are 

""  . . * . .  “  . « 

The  use  of  instructional  aids  has  grown  rapidly  in  recent  r  * 

^  n“cr  ,:^rods  w  J 

lers  111  the  movement  were  called  upon  to 
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adapt  their  findings  on  a  large  scale  to  instruction  of  the  armed  forces. 
There  was  much  to  be  taught  on  many  subjects  in  a  limited  time.  Teach¬ 
ing  aids  of  every  sort  were  devised  and  used  with  phenomenal  success.  The 
war  experience  gave  the  experimenters  confidence.  Back  in  civilian  life, 
they  continued  the  effort  to  improve  the  quality  of  teaching  aids  and  to 
have  them  used  to  better  advantage.  The  results  are  encouraging  as  shown 
by  (1)  the  employment  of  specialists  (in  the  field  of  teaching  aids)  on 
school  staffs;  (2)  the  provision  of  equipment,  materials,  and  space  in  school 
systems;  (3)  the  number  and  variety  of  teaching  aids  on  the  market;  and 
(4)  the  increased  number  of  books  and  periodicals  on  the  subject  which 
are  now  available.  A  few  representative  publications  treating  the  subject 
generally  are  listed  below. 


references:  instructional  aids 

“Audio-visual  Education  in  City  School  Systems,’  Research  Bull,  oj  the  National  Edu¬ 
cation  Assoc.,  No.  4,  24  (December,  1946),  131-70. 

Blough,  G.  O.,  and  Huggett,  H.  J.  Methods  and  Activities  in  Elementary  School  Sci¬ 
ence.  New  York:  Dryden  Press,  1951. 

Dale,  E.  Audio-visual  Methods  in  Teaching.  New  \ork:  Dryden  Press,  1946. 
Forty-eighth  Yearbook,  Part  I.  Audio-visual  Materials  of  Instruction.  Chicago:  Univer¬ 
sity  of  Chicago  Press,  1949. 

Kinder,  J.  S.  Audio-visual  Materials  and  Techniques.  New  York:  American  Book 
Co.,  1950. 

Kleinschmidt,  H.  E.,  and  Zimand,  S.  Public  Health  Education:  Its  Tools  and  Proce¬ 
dures.  New  York:  Macmillan  Co.,  1953. 

Leach,  J.  M.  “Motivating  People  To  Use  Educational  Material,”  Jour.  Atner.  Dietetic 

Assoc.,  29  (March,  1953),  245-47.  .  , 

McKown,  H.  C.,  and  Roberts,  A.  B.  Audio-visual  Aids  to  Instruction  (2d  ed.).  New 

York:  McGraw-Hill  Book  Co.,  1949.  . 

What  Research  Shows  about  Visual  Aids  (conclusion  and  annotated  bibliography). 

Washington,  D.C.:  U.S.  Dept.  Agriculture,  Extension  Service,  1949 
Wittich,  W.  A.  How  Can  We  Best  Use  Audio-visual  Malermls  m  the  C‘assr^ 
Leaflet  No.  1  from  Portfolio  on  Audio-visual  Materials  (Washington,  D.C..  Assoc. 

for  Childhood  Education  International,  1951). 

Wi  'ich  W.  A.,  and  Schuller,  C.  F.  Audio-visual  Materials-Their  Nature  and  Use. 

New  York:  Harper  &  Bros.,  1953. 

CRITERIA  FOR  EVALUATING  INSTRUCTIONAL  AIDS 
The  vast  number  of  supplementary  teaching  aids  now  available  place  a 
great  responsibility  upon  teachers  and  leaders  who  must  choose  from 
among  them.  The  tendency  is  for  the  inexperienced  person  to  accept  them 
all  with  little  discrimination.  It  cannot  be  emphasized  too  strong  y  ia 
teaching  aids  are  valuable  only  to  the  extent  that  they-  make  the  teaching 

of  the  subject  simpler,  more  interesting,  and  more  effective. 

Because  the  available  materials  are  produced  by  a  vanety  of  agencies, 
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with  different  abilities  and  with  different  motives,  great  care  must  be 
exercised  in  selecting  the  ones  to  be  used.  Awareness  of  the  need  for 
evaluating  illustrative  materials  has  led  to  the  development  of  criteria 
which  can  be  applied  by  teachers  and  leaders  in  judging  the  value  of 
teaching  aids  for  their  own  use. 

The  first  well-defined  effort  to  evaluate  supplementary  teaching  aids 
for  educational  use  was  made  by  the  American  Home  Economics  Associa¬ 
tion  in  1939.  A  special  committee  of  the  association  developed  criteria, 
“to  help  teachers,  students  and  club  leaders  evaluate  and  make  intelligent 
use  of  commercial  materials.”  It  took  the  form  of  a  check  list  for  judging 
the  acceptability  of  such  materials  as  booklets,  charts,  posters,  and  films. 
It  was  first  issued  to  the  membership  of  the  association  for  criticism  and 
suggestions  and  in  1940  was  published  in  revised  form. 

That  same  year,  the  Committee  on  Consumer  Relations  in  Advertising 
asked  seventeen  experienced  teachers,  working  together,  to  develop  cri¬ 
teria  which  could  be  used  (a)  by  teachers  generally  in  evaluating  business- 
sponsored  materials  and  ( b )  by  business  in  producing  business-sponsored 
educational  materials.  The  result  was  a  check  list  similar  in  content  and 
form  to  that  prepared  by  the  American  Home  Economics  Association.  The 
Committee  on  Consumer  Relations  in  Advertising  developed  its  check  list 
as  one  aspect  of  the  first  significant  study  that  sought  to  serve  both  edu¬ 
cation  and  business  by  analyzing  the  problems  and  purposes  of  each  with 
respect  to  teaching  aids.  The  study  was  conducted  by  Dr.  Kenneth 

Dameron  of  Ohio  State  University,  for  the  Association  of  National  Ad¬ 
vertisers. 


In  1944,  the  Consumer  Education  Study,  a  joint  project  of  the  National 
Association  of  Secondary  School  Principals  and  the  National  Better  Busi¬ 
ness  Bureau,  published  criteria  for  the  “preparation,  selection  and  use  of 
commercial  materials.”  This  guide  was  only  one  aspect  of  a  major  study 
which  was  started  in  1942  for  the  purpose  of  bringing  business  and  educa¬ 
tors  closer  together  in  the  interest  of  high-quality  teaching  aids  to 
meet  the  needs  of  schools.  Two  educational  groups  working  with  the 
Consumer  Education  Study  have  since  issued  publications  which  estab¬ 
lished  criteria  in  the  particular  fields  represented.  These  groups  are:  the 
American  \  ocational  Association  and  the  National  Science  Teachers  As 
socafon.  The  latter  organization  has,  in  addition,  formed  an  Advise  " 
touned  on  Industry-Science  Teaching  Relations  to  aid  business  in  pro- 

ableTeaclng  Iids.enCe  ‘°  eacoun&  SCh°°ls  t0  Use  ac“P‘- 

FP J,950’  !he.chiaf  of  the  Home  Economics  Education  Service  Office  of 
-  u cation,  invited  nine  home  economists  in  business  and  the  same  num- 
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her  of  teachers  and  supervisors  of  home  economics  to  meet  and  consider, 
together,  criteria  for  business-sponsored  home  economics  teaching  aids. 
I  his  joint  committee  developed  guides  for  producers  and  users  of  such 
aids.  I  he  characteristics  of  acceptable  supplementary  teaching  materials 
as  outlined  by  this  committee  are  summarized  in  a  leaflet  issued  by  the 
United  States  Department  of  Health,  Education,  and  Welfare  (see  Ref¬ 
erences,  p.  490).  The  characteristics  are  grouped  to  cover  such  items  as: 
information  needed;  educational  values  expected;  content  and  form  of 
presentation;  and  things  to  do  or  to  avoid  doing  to  make  materials  useful 
and  sound. 

The  criteria  discussed  above  have  been  developed  primarily  for  appli¬ 
cation  to  materials  provided  by  industries.  This  is  logical  in  view  of  the 
fact  that  a  large  proportion  of  teaching  aids  now  in  use  are  prepared  by 
industries.  However,  uniformly  high  standards  should  apply  to  all  instruc¬ 
tional  aids,  regardless  of  source.  To  that  end,  all  materials  should  be 
checked  against  reliable  and  comprehensive  criteria.  Suggested  criteria 
which  embody  essential  points  of  previous  lists  have  been  outlined  for 
nutrition  teaching  aids  in  Table  22  under  three  main  headings:  I.  Contri¬ 
bution  to  Nutrition  Education,  II.  Subject  Matter  Content,  and  III. 
Method  of  Presentation. 

Nutrition  teaching  aids  produced  by  industries  are  usually  checked 
first  on  items  in  column  II.  Users  of  such  materials  are  concerned  with 
whether  statements  involving  the  industry’s  product  are  based  on  scien¬ 
tifically  sound  evidence  and  whether  it  is  presented  without  exaggeration 
or  bias.  The  name  of  the  publisher  should  appear  on  the  piece,  inconspicu¬ 
ously,  to  indicate  that  he  takes  responsibility  for  its  content  but  does  not 
use  it  for  advertising  purposes.  The  name  has  the  added  advantage  that 
the  user  may  consider  the  content  in  light  of  the  publisher  s  interest  in  his 
own  product.  There  is  a  wide  range  of  commercially  produced  material  on 
the  market.  Much  of  it  is  excellent  and  meets  the  most  rigid  tests.  Some 
is  inferior.  The  suggested  criteria  should  be  helpful  in  sorting  the  good 
from  the  bad. 

Teaching  aids  which  meet  the  qualifications  for  subject  matter  may  still 
fall  short  of  the  standard  for  good  teaching  material  (col.  1)  and  for  suit¬ 
able  physical  appearance  (col.  III).  Therefore,  materials  even  of  unques¬ 
tioned  content  should  not  be  taken  for  granted  as  effective  teaching  aids. 
They  should,  in  a  broad  general  way,  meet  the  qualifications  suggested  by 

all  the  questions  in  Table  22.  . 

Obviously  each  point  on  the  table  does  not  apply  to  every  piece  o 

material  and  all  points  are  not  of  equal  strength  and  value.  The  purpose 
of  the  criteria  is  primarily  to  direct  attention  to  the  features  of  materials 
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Criteria  for  Selecting  and  Preparing  Nutrition  Teaching  Aids 
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which  make  them  effective  and  useful  and  to  sharpen  the  critical  faculties 
of  those  who  must  choose  a  few  materials  from  the  many  available.  From 
the  general  criteria  given  here,  check  lists  or  score  cards  may  be  developed 
for  individual  types  of  materials  such  as  leaflets,  posters,  or  exhibits.  The 
major  points  to  be  considered  in  evaluating  special  types  of  materials  will 
be  taken  up  as  each  type  is  discussed  later  in  the  chapter. 

I  he  criteria  (Table  22)  are  intended  not  only  for  the  use  of  those  persons 
selecting  materials  as  teaching  aids  but  also  for  those  who  prepare  them. 
Standards  for  the  two  should  be  essentially  the  same  and  should  apply 
not  only  to  professionally  prepared  pieces  but,  in  the  main,  to  “home¬ 
made”  ones  as  well. 

references:  criteria  for  evaluating  supplementary  teaching  aids 
Briggs,  T.  H.  “Commercial  Supplementary  Teaching  Materials,”  School  and  Society, 
64  (December  7,  1946),  52-54. 

Business-sponsored  Home  Economics  Teaching  Aids:  Their  Preparation  and  Use  (proc¬ 
essed).  Washington,  D.C.:  U.S.  Dept.  Health,  Education,  and  Welfare,  Office  of 
Education,  1952. 

Commercial  Supplementary  Teaching  Materials  (monograph  of  the  Consumer  Educa¬ 
tion  Study).  Washington,  D.C.:  National  Education  Assoc.,  1944. 

Committee  on  Educational  Use  of  Commercial  Material.  “Check  List,”  Bulletin 
oj  the  A  merican  Home  Economics  A ssoc.,  Ser.  23,  No.  1  (September,  1940). 
Dameron,  K.  “How  To  Evaluate  Business  Sponsored  Educational  Materials,  School 
Management,  13  (January,  1944),  131. 

- .  Teacher  Evaluation  and  Use  oj  Selected  Business-sponsored  Educational  Materi¬ 
als.  New  York:  Comm,  on  Consumer  Relations  in  Advertising,  Inc.,  1940. 

How  To  Prepare  Materials  for  Educational  Use.  Bull.  (New  York:  Comm,  on  Consumer 
Relations  in  Advertising,  Inc.,  1946). 

Mallory,  B.  “Business-sponsored  Teaching  Aids  Discussed,”  Jour.  Home  Economics, 
43  (May,  1951),  369-70. 

Report  of  American  Vocational  Association  Committee  on  Commercial  Supplementary 
Teaching  Aids.  Washington,  D.C.:  American  Vocational  Assoc.,  1946. 


Specifications  for  Commercial  Supplementary  Teaching  Materials  for  Science.  Report  by 
the  National  Science  Teachers  Association  for  the  Consumer  Education  Study.  Wash¬ 
ington,  D.C.:  National  Education  Assoc.,  1946. 

“Summary  Report  of  the  First  Conference  of  the  Advisory  Council  on  Industry-Sci¬ 
ence  Teaching  Relations,”  Science  Teacher,  15  (April,  1948),  77-78. 

PURPOSES  WHICH  GOVERN  THE  USE 
OF  INSTRUCTIONAL  AIDS 


Instructional  aids  serve  many  purposes.  A  few  general  ones  are  suggest¬ 


ed  here: 


1 .  To  arouse  interest,  stimulate  thinking,  and  planning— The stu 
ing  of  a  slide  film  or  movie,  hearing  of  a  radio  program,  ox  \ 
feeding  demonstration  may  each  serve  in  its  own  way  as  a 


,  or  wiUiessing  of  an  animal 
as  a  stimulative  force.  I  he 
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choice  of  poster,  film,  or  program  must  contribute  specifically  to  the  activity  to 

2  rThelp  attain  the  objective  of  the  activity  or  unit.— A  booklet  on  the  subject  may  fur- 
'  nish  needed  information,  a  film  may  show  how  the  problem  was  approached  in  a 

similar  situation,  a  field  trip  may  motivate  action  by  injecting  interest  and  providing 

experience.  ,  . 

3  To  make  teaching  more  foreceful  and  effective.- -Witnessing  actual  processes  viewing 

photographs  showing  processes,  studying  charts  or  graphs,  helping  with  animal 
feeding  demonstrations,  and  seeing  displays-all  may  help  to  clarify  and  make  the 
subject  more  realistic.  When  children  use  their  senses  to  see,  hear,  and  touch,  the 

learning  process  is  hastened.  _  . 

4.  To  summarize  a  subject. — Homemade  slides,  films,  and  filmstrips  are  used  effectixc- 
ly  in  summarizing  an  activity  or  unit  of  work.  Recordings  may  be  made  from  time 
to  time  during  the  unit  to  use  in  the  culminating  activity  and  to  pass  on  to  future 
classes.  Reports,  graphs,  and  scrapbooks  prepared  by  the  class  may  all  be  used  in 
the  summary. 


“DON’TS”  IN  THE  USE  OF  INSTRUCTIONAL  AIDS 

Sometimes  advice  can  be  made  more  pointed  if  stated  negatively.  A  few 
of  the  more  important  “ don'ts ”  are  therefore  added: 

Don’t  use  materials  as  ends  in  themselves.  Make  a  teaching  aid  “work”  for  you  in 
driving  home  a  point.  A  film,  for  example,  should  never  be  used  in  classwork  unless  it 
makes  a  specific  contribution  to  the  subject. 

Don’t  use  materials  as  “props”  to  take  the  place  of  real  teaching. 

Don’t  use  teaching  charts  for  wall  decoration.  Teaching  posters  and  charts  have  a 
message  just  as  do  other  materials  and  should  have  a  place  in  classroom  work. 

Don’t  build  a  lesson  around  an  attractive  piece  of  material  just  because  you  have  it 
on  hand.  Make  the  material  help  you  get  over  the  message.  Vary  the  method  of 
presentation. 

Don’t  use  classroom  films,  filmstrips,  and  slides  as  entertainment;  maintain  the 
study  spirit  by  having  showings  in  the  classroom  instead  of  auditorium.  Don’t  use  films 
without  previews;  don’t  show  them  just  because  they  are  available. 

Don  t  use  too  many  instructional  aids  or  too  many  different  kinds  of  aids  in  any  one 
lesson. 

TYPES  OF  INSTRUCTIONAL  AIDS 

I  he  importance  of  instructional  aids  has  been  greatly  increased  as 
tacilities  for  using  films  and  radio  have  been  extended  and  the  value  of  us¬ 
ing  everyday  experiences  to  strengthen  teaching  has  come  to  be  appre¬ 
ciated.  In  the  hands  of  a  good  teacher  the  ordinary  instructional  aids  of¬ 
fered  by  the  classroom  and  school  can  be  made  to  function  effectively:  the 
blackboard,  the  bulletin  board,  vegetables  from  the  school  garden,  and 
lunches  the  children  choose  in  the  cafeteria  or  carry  from  home.  Likewise, 
the  resources  of  homes  and  the  community  often  enrich  the  experiences  of 
children  more  than  do  teaching  aids  of  the  traditional  type.  Field  trips, 
pets,  farm  animals,  talks  and  demonstrations  by  adults  in  the  community 
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are  only  a  few  of  the  effective  teaching  aids  which  are  available  to  any 
teacher. 

I  he  importance  of  instructional  aids  can  scarcely  be  overestimated. 
Aids  which  help  students  to  visualize  and  understand  a  problem  help  them 
to  solve  it.  Aids  which  children  can  handle  and  use  hasten  the  learning 
process.  Nutrition  should  be  made  real  to  children  with  teaching  aids  of 
the  types  best  suited  to  the  subject  under  consideration.  Learning  to  eat 
good  lunches  can  be  taught  in  no  better  place  than  in  the  school  lunch- 


TABLE  23 


Instructional  Aids  Most  Used  and  Those 
Preferred  by  Educators* 


Aitls 

Percentage  of  Ed¬ 
ucators  Who  Use 
Various  Types 
of  Instruction¬ 
al  Aids 

Aids 

Percentage  of  Ed¬ 
ucators  Who  Pre¬ 
fer  Various  Types 
of  Instruction¬ 
al  Aids 

Booklets . 

54.6 

Motion  pictures . 

69.9 

Motion  pictures . 

52.1 

Slide  films . 

33 . 1 

Charts  . 

45.4 

Booklets . 

27.2 

Posters . 

33 . 2 

Charts . 

22.5 

Maps 

23  8 

Exhibits . 

19.9 

1  .paflets 

15  8 

Posters . 

13.7 

Slide  films 

12  8 

Recordings . 

13.4 

F.yVi  i  hi  1 

12  3 

Maps . 

12.6 

Teacher’s  manuals.  .  . 

8.9 

Tours . 

12.1 

Sn  mnl^ 

7.5 

Models . 

10.8 

4  2 

Samples . 

10.7 

Recordings . 

4.0 

Teacher’s  manuals. . . 

7.8 

3  2 

Speakers . 

6.7 

2  6 

Games . 

4.6 

2  4 

Leaflets . 

2.6 

Tours . 

2.1 

Comic  books . 

0.95 

*T.  J.  Sinclair,  A  Report  about  Business-sponsored  Teaching  Aids  (Dansville,  N.\  F.  A.  Owen 
Pub.  Co.,  1949),  p.  64. 


room ;  learning  to  like  vegetables  is  accomplished  in  no  better  way  than 
actually  tasting  vegetables  under  conditions  which  encourage  the  habit 
of  eating  them  regularly. 

Formal  types  of  teaching  aids  serve  their  purpose  best  when  they  are 
chosen  to  supplement  and  strengthen  the  informal  types  just  described. 
The  formal  types  fall,  by  general  character  and  use,  into  several  familiar 
categories.  All  of  these  types  are  used  widely  by  teachers  and  leaders.  A 
recent  poll  among  educators  shows  the  kinds  of  such  materials  most  used 
and  those  preferred  (Table  23).  The  data  were  obtained  when  educators 
(administrators  and  teachers)  were  asked  to  indicate  which  three  of  the 
types  listed  they  used  most  frequently  and  which  three  types  they  pre¬ 
ferred  as  aids  to  instruction.  The  percentage  of  educators  checking  each 
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particular  type  of  aid  is  shown  in  the  table.  The  difference  in  the  order  of 
items  in  the  two  columns  is  apparent.  According  to  educators  their  actual 
use  of  certain  types  of  sponsored  materials  is  geared  more  to  availability 
of  the  aid  or  facilities  for  its  use  than  to  real  preference. 

Each  type  of  teaching  aid  has  its  own  particular  problems  with  respect 
to  development  and  use  as  tools.  The  types  of  materials  contained  in  the 
classified  lists  of  Table  24  will  be  discussed  in  turn. 


TABLE  24 


Classification  of  Instructional  Aids 


PRINTED  MATERL4LS 

Booklets 

Bulletins 

Pamphlets 

Leaflets 

Folders 

pictorial  materials 
Photographs 
Pictures 
Posters 

CHART  MATERIALS 
Charts 
Graphs 
Pictograms 
Diagrams 
Flannel  graphs 

DISPLAY  MATERIALS 

Exhibits 

Displays 

Dioramas 

Mock-ups 


FOODS 

Food  models 
Display  devices 

FILMS 

Filmstrips 

Slides 

RADIO  AND  TELEVISION 

RECORDS  AND  RECORDINGS 
Disks 
Tape 
Wire 

ANIMAL  FEEDING  EXPERIMENTS 
Rats 

Guinea  pigs 

Chickens 

Hamsters 

DRAMATIZATIONS 
Plays 
Skits 
Puppets 
Role  playing 


PRINTED  MATERIALS— BOOKLETS,  BULLETINS, 
PAMPHLETS,  LEAFLETS,  FOLDERS 

Booklets  appear  as  the  No.  1  item  on  the  list  of  instructional  aids 
most  used  in  schools.  If  a  poll  were  taken  of  clinics  and  club  groups  the 
result  would  probably  be  similar.  Undoubtedly  the  term  “booklet”  as  used 
here  would  refer  to  all  pamphlet  material.  The  terms  “booklet,”  “bulle¬ 
tin,”  and  “pamphlet”  usually  indicate  essentially  the  same  general  type 
of  piece-one  consisting  of  several  pages  held  together  with  heavy  thread 
or  metal  brads;  the  terms  “leaflet”  and  “folder”  suggest  modest  pieces 

d  by  mercly  foltllnS  a  larSe  shect  of  Paper  to  form  four  or  more  smaller 
pages. 
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USE  OF  PRINTED  MATERIALS 

Booklets  are  used  in  schools,  clinics,  and  club  work  chiefly  in  place  of 
textbooks  or  to  supplement  them.  They  often  provide  recent  information 
not  contained  in  textbooks  and  present  it  in  a  more  interesting  and  attrac¬ 
tive  way.  Booklets  which  meet  the  criteria  suggested  should  be  used  to 
enrich  subject  matter  and  may  be  regarded  as  important  instructional  aids 
in  activities  and  units.  They  should  be  available  to  all  children  from  the 
beginning  of  the  unit  and  not  held  out  as  an  inducement  to  finish  routine 
tasks.  In  other  words,  good  booklet  material  should  be  regarded  just  as 
any  other  good  text  or  reference  material.  It  should  stimulate  interest  and 
activity  but  it  should  not  take  the  place  of  real  experiences  either  within 
or  without  the  classroom. 


PREPARATION  OF  PRINTED  MATERIALS 

Teachers  and  leaders  dealing  with  children  and  young  people  frequently 
find  it  necessary  to  prepare  simple  nutrition  material  to  meet  a  particular 
need.  A  person  confronted  with  that  problem  may  well  bring  it  into  focus 
by  posing  to  himself  the  following  questions: 

1.  WHAT  IS  MY  PURPOSE? 

Decide  before  you  start  exactly  what  you  want  to  accomplish  by  the  piece  and 
state  the  purpose  clearly.  The  information  included  in  the  leaflet  should  serve  as  a 
basis  for  changed  attitudes  and  for  stimulating  desired  action  on  the  part  of  the 
reader. 

2.  WHO  IS  TO  READ  IT? 

Have  clearly  in  mind  the  age,  understanding  level,  and  experience  of  the  reader. 
There  is  no  such  thing  as  the  “general  public.”  Remember  that  the  needs,  interests, 
and  problems  of  the  reader  motivate  action  and  that  action  is  what  counts. 

3.  WHAT  DO  I  WANT  TO  SAY? 

Be  sure  of  your  facts.  Make  an  outline  in  advance.  Set  down  the  points  in  an 
orderly  fashion  that  the  reader  can  follow.  State  clearly  what  you  want  him  to  do 
and  make  it  as  simple  as  possible.  Leave  out  the  points  which  tend  to  dtvert  the 

reader  from  the  main  theme. 

4.  HOW  SHALL  I  SAY  IT? 

Follow  simple  rules  of  good  writing-short,  familiar  words,  uncomplicated  sen- 
tences,  and  strong  verbs.  Say  what  you  mean  as  succinctly  as  possible  Plan  he 
physical  aspects  of  your  booklet  in  keeping  with  the  length  and  character  o 
message  (see  Table  22,  particularly  col.  III). 

references:  printed  materials 

Brunson,  j.  P.  “Plain  Facts  Told  in  Simple  Language  Mean  More  and  Easier  Read- 
ing,”  Nutrition  News  (National  Dairy  Council),  11  (Apn  ),  *  • 

Cowing,  A.  Pack  Your  Writing  with  Appeal  (processed).  Washington,  D.C..  U.. . 

Dept.  Agriculture,  Extension  Service,  1950. 

Flesch,  R.  The  Art  of  Plain  Talk.  New  York:  Harper  &  Bros.,  1946. 
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Ford,  M.,  and  Stief,  R.  “Pretesting  a  Pamphlet  for  Reader  Comprehension,”  Jour. 

Amer.  Dietetic  Assoc.,  30  (January,  1954),  29-33. 

Gunning,  R.  The  Technique  of  Clear  Writing.  New  York:  McGraw-Hill  Book  Co.,  195  • 
Leonard,  N.  B.  Let’s  Prepare  a  Publication.  Ithaca,  N.Y.:  New  York  State  College 
of  Agriculture,  Extension  Service,  1952. 

National  Publicity  Council.  Bulletins — How  To  Make  Them  More  Effective.  New 
York:  National  Publicity  Council  (257  Fourth  Ave.),  1945. 

Richardson,  L.,  and  Callahan,  G.  How  To  11  rite  j or  Homemakers.  Ames,  Iowa. 

Iowa  State  College  Press,  1949. 


PICTORIAL  MATERIALS— PHOTOGRAPHS, 
PICTURES,  POSTERS 


Next  to  firsthand  contact  with  real  things,  pictures  furnish  the  most 
valuable  aids  in  nutrition  teaching.  Photographs,  because  they  are  exact 
reproductions  of  actual  people,  animals,  and  objects,  probably  rate  first  but 
other  types  of  pictures,  and  especially  those  in  color,  rank  high  on  the  list 
of  pictorial  teaching  aids. 

A  collection  of  pictorial  materials,  illustrating  so  far  as  possible  every 
subject  which  she  expects  to  cover  in  her  work,  is  the  best  stock  in  trade 
any  teacher  or  leader  can  possess.  Such  a  set  should  include  pictures  of 
healthy  children,  particularly  of  the  age  with  which  she  deals.  Pictures  of 
animals  have  special  appeal.  For  the  younger  children  these  can  well  in¬ 
clude  young  animals  of  various  species  eating  the  same  foods  that  children 
do:  calves,  puppies,  and  pigs  drinking  milk;  rabbits  and  guinea  pigs  eating 
vegetables;  birds  pecking  at  berries  or  cherries;  and  chickens  picking  up 
grain  in  the  farmyard.  With  older  children,  pictures  of  animals  in  different 
stages  of  nutrition,  fed  on  different  types  of  diets,  are  of  service  in  teaching 
food  values.  Similarly  pictures  of  foods  and  their  processes  of  growth  and 
manufacture  have  their  place.  Many  of  such  types  of  pictures  are  provided 
by  industries,  others  appear  in  advertisements  or  as  illustrative  material 


in  periodicals,  booklets,  and  books. 

Not  only  are  pictures  easy  to  collect  but  they  are  simple  to  use.  They  re¬ 
quire  no  special  equipment.  But  for  best  results  they  must  be  chosen  and 
applied  with  the  same  care  as  other  teaching  aids.  Two  basic  steps  are  in¬ 
volved  in  the  adequate  use  of  pictures:  the  identification  of  objects  in  the 
picture  and  the  interpretation  of  the  picture  itself  in  terms  of  the  viewer’s 
experience.  Pupils  must  be  helped  to  learn  to  study  pictures  just  as  they 
do  books.  They  should  be  given  plenty  of  time  for  study  and  should  have 
access  to  the  pictures  more  than  once.  Pictures  may  serve  different  pur¬ 
poses  at  different  points  in  a  unit-to  introduce  a  topic,  to  supplement 
class  discussion,  or  to  review  a  subject 

The  criteria  set  forth  in  Table  22  may  be  used  as  a  general  gauge  of  the 
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quality  and  usefulness  oi  pictorial  material.  In  addition,  certain  specific 
standards  such  as  the  following  should  be  applied  to  posters: 

A  good  poster  presents  one  idea  forcefully. 

The  idea  is  handled  with  simplicity  in  composition,  illustration,  and  color  and  with  a 
minimum  of  words. 

A  good  poster  has  “punch” — both  in  illustration  and  slogan. 

Positive  slogans  are  preferred  to  negative  ones. 

Colors  should  be  contrasted  and  be  vivid  enough  to  carry  at  a  distance. 

All  lettering  should  be  bold  and  easy  to  read.  It  should  be  kept  “open”  and  in  strong 
contrast  to  the  background. 

USE  OF  POSTERS 


The  value  of  posters  as  a  teaching  aid  is  debated  by  educators.  (Teaching 
charts,  as  different  from  posters,  are  considered  in  the  following  section.) 
The  disagreement  lies  in  the  difference  in  conception  of  the  function  of 
posters.  Those  who  regard  posters  merely  as  another  “tool,”  one  of  limited 
usefulness,  which  requires  support  with  more  basic  teaching  aids,  use 
them  successfully.  Those  who  expect  too  much  of  posters  are  disillusioned. 
The  greatest  educational  waste  in  the  use  of  posters  lies  in  employing  them 
solely  as  wall  decoration — particularly  when  they  are  left  on  display  far 
beyond  the  point  that  they  attract  notice.  If  posters  are  displayed  in  one 
special  place,  only  one  or  a  few  at  a  time,  and  are  changed  frequently,  they 
are  apt  to  arouse  interest  and  start  discussion.  This  is  probably  their  most 
important  function. 

MAKING  POSTERS 


Posters  made  by  children  themselves  as  an  outgrowth  of  their  nutrition 
work  serve  an  educational  purpose  if  the  ideas  and  content  originate  with 
the  children.  If  each  child  develops  his  own  poster  there  is  opportunity  for 
individual  expression  and  the  finished  posters  represent  the  learnings  ol 
the  class.  After  the  posters  are  thoroughly  discussed  by  the  class  they  may 
be  hung  in  the  classroom  a  few  at  a  time.  The  same  criteria  established  for 
commercial  posters  should  apply,  in  the  main,  to  homemade  ones. 

Pictorial  materials  which  are  used  repeatedly  and  are  too  large  for  or¬ 
dinary  files  present  a  problem  in  storage.  Specially  designed  chests  or 
cases  with  drawers  large  enough  to  permit  posters  to  he  flat  are  ideal. 
Large  cardboard  boxes  or  portfolios  made  with  poster  board  are  satis¬ 
factory  substitutes. 


references:  pictorial  materials 

Bick,  H.,  and  Meyer,  A.  L.  Making  Picture s  Talk  to  Children.  Leaflet  No.  4 .from  Port¬ 
folio  „„  Audio-visual  Materials.  Washington,  D.C.:  Assoc.at.on  for  Chfldhood  F.du- 

ration  International,  1951.  .  ,  _  , 

Black  and  White  Illustrations  for  Elementary  and  High  School  Social  Studies.  Cron, 

Rapids,  Mich.:  Informative  Classroom  Pictures,  1950. 
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Frebault,  M.,  and  Winser,  B.  The  Picture  Collection.  New  York:  H.  W.  \\  ilson  Co., 
1952  (sources,  care,  use  of  pictures). 

Illustrations  of  Family  and.  Community  Life  in  East  and  II  est  II emispheres.  New  \  ork . 

East  and  West  Association  (62  W.  45th  St.),  1952. 

Kleinschmidt,  H.  E.  How  To  Turn  Ideas  into  Pictures.  New  \ork:  National  Pub¬ 
licity  Council,  1950. 

CHART  MATERIALS— CHARTS,  GRAPHS,  PICTOGRAMS, 
DIAGRAMS,  FLANNEL  GRAPHS 


Chart  materials  usually  present  data  in  some  graphic  form  and  carry 
more  explanatory  information  than  do  posters.  For  example  an  illustrated 
meal-planning  pattern  with  specifications  for  quantities  of  foods  to  be 
chosen  is  considered  a  teaching  chart.  It  is  a  self-contained  instructional 
unit  which  requires  study  to  make  it  useful.  It  is  based  on  data  derived 
from  research  studies  on  human  dietary  needs. 

Graphs  present  information  in  various  forms.  Bar  graphs  (Chart  35)  and 
line  graphs  (Chart  30)  are  common  types.  Pictograms  are  a  variation  of 
the  bar  graph.  Instead  of  plain  bars,  miniature  figures  in  suitable  number 
are  employed  to  make  the  chart  more  interesting  and  graphic.  A  diagram 
is  a  mechanical  plan  or  outline.  It  may  show  in  simple  line  drawings,  for 
example,  the  processes  through  which  grain  passes  from  the  farmer’s  field 
to  the  bakery,  or  milk  from  the  dairy  farm  to  the  family  table.  Another 

type  of  diagram  may  represent  the  organizational  plan  of  a  business  or 
agency  (Chart  27). 


Charts  should  meet  certain  specific  requirements  for  size,  clarity,  and 
durability.  Dimensions  greater  than  for  the  usual  poster  are  desirable  in 
charts  which  contain  considerable  detail,  such  as  the  illustrated  meal¬ 
planning  pattern.  The  title  of  the  chart  should  be  large  enough  to  be  seen 
across  an  ordinary  classroom.  Other  letters  to  be  read  at  a  distance  should 
be  at  least  1  inch  high.  All  lettering  should  be  simple  and  clear  and  the 
type  should  be  in  strong  colors  on  neutral  or  light  background  Illustra¬ 
tions  should  be  clearly  recognizable  and  colors  should  be  those  of  actual 
materials,  particularly  in  the  case  of  foods.  Charts  which  are  to  be  in  lone 
and  constant  use  should  be  printed  on  strong  paper  or  light-weight  cloth 
or  mounted  on  some  strong  material  such  as  plywood  or  cardboard 


Chart  material  may  be  used  to  introduce  a  nutrition  unit  For  examnle 
chart  which  shows  the  increased  proportion  of  Type  A  lunches  sold  bv' 
ive-year  intervals,  since  the  inception  of  the  National  School  T  ,  ,, 
gram  may  start  a  discussion  which  will  lead  to  a  study  of  the  locaUchool 
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lunch  problem  (Chart  2).  A  chart  on  per  capita  milk  consumption  in  the 
locality  may  stimulate  a  unit  on  milk.  Chart  material  may  also  furnish  the 
basic  subject  matter  for  the  unit.  Charts  of  the  meal-planning-pattern 
type  are  an  example.  From  it  meals  can  be  planned,  grocery  lists  made, 
and,  eventually,  foods  cooked  and  served. 


MAKING  CHARTS 


Charts  with  the  most  teaching  value  are  those  which  the  children  make, 
based  on  data  which  they  themselves  assemble,  such  as  the  food  habits  of 
the  class,  the  correction  of  physical  defects,  waste  in  the  school  lunchroom. 
The  data  may  have  been  compiled  in  arithmetic  classes  and  the  charts 
may  be  a  development  of  art  classes.  Such  charts  have  value  not  only  for 
the  class  that  makes  them,  but  they  may  be  used  effectively  with  other 
students,  school  officials,  and  parents.  The  fact  that  they  are  based  on 
situations  in  their  own  school  or  community  carries  great  weight. 

The  flannel  graph  is  unique  in  that  once  the  background  is  constructed 
it  may  be  developed  into  any  type  of  chart  (Fig.  18).  furthermore,  this 
may  be  done  before  an  audience,  like  a  chalk  talk,  by  adding  portions  of 
the  chart  as  the  lesson  unfolds,  until  there  is  a  complete  visual  story'.  The 
background  is  made  by  stretching  flannel  (cotton  velvet  or  felt  may  be 
used)  over  a  stiff  board,  equipped  with  an  easel  to  keep  it  in  a  vertical  posi¬ 
tion.  Pieces  of  coarse  sandpaper,  flannel,  or  Mok-tite  which  will  cling  to 
the  flannel  on  the  board  are  pasted  to  the  backs  of  all  items  to  be  added 
to  the  flannel  board.  This  includes  food  models,  letters  for  titles,  and  all 
types  of  illustrations.  One  effective  way  of  utilizing  the  flannel  graph  is  to 
show  with  food  models  how  three  daily  meals  may  be  developed  from  the 
meal-planning  pattern  and  then  to  demonstrate  with  paper  bars  how  these 
meals  meet  the  total  daily  nutritive  requirement.  The  fact  that  a  flannel- 
graph  presentation  creates  suspense  and  leads  to  an  interesting  c  imax 
adds  to  its  value  as  a  teaching  aid.  When  the  flannel-graph  presentation  is 
completed,  the  finished  graph  may  serve  as  a  display  piece. 

\  chart  which  accomplishes  somewhat  the  same  purpose  is  mac  ewi  a 
series  of  zippers  in  different  colors,  each  of  which  represents  the  daily  re¬ 
quirements"  of  one  of  various  food  nutrients.  As  foods  am ;  ad dec,  m  as¬ 
sembling  a  day’s  meals  the  zippers  are  pulled  up  showing,  1 
nletely  closed'  that  the  diet  is  adequate  in  all  dietary  essentials  or,  if  not 
completely6 closed ,  the  extent  to  which  the  various  nutrients  are  lacking. 

Materials  needed  for  making  charts  and  suggestions  for  their  use  ar 

listed  below. 
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references:  chart  materials 

Haas,  K.  B.,  and  Packers,  H.  Q.  Preparation  and  Use  of  Visual  Aids.  New  York: 
Prentice-Hall,  Inc.,  rev.,  1950. 

Power,  G.  L.  How  To  Make  and  Use  a  Flannel  Graph.  Washington,  D.C.:  U.S.  Dept. 
Agriculture,  Extension  Service,  1950. 

- .  Lettering  for  Extension  Visual  Aids.  Agriculture  Handbook  No.  22  (Washing¬ 
ton,  D.C.:  U.S.  Dept.  Agriculture,  Extension  Service,  1951). 

Todhunter,  E.  N.  Nutritional  Teaching.  Suggestions  and  Devices.  Bull.  M-12  (Univer¬ 
sity,  Ala.:  University  of  Alabama,  1951.  Pp.  5-8:  “Lettering  for  Charts  and  Ex¬ 
hibits”;  p.  16:  “Teaching  with  the  Flannel  Board”). 
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Courtesy  of  Dr.  Lydia  Roberts  - — 

l  hotographer:  Samuel  A .  Santii 

. i  fl1G  *  uerto  ^C()  s  Basic  tour  hood  Chart.  A  nutritionist  demonstrates  the  use 
t  e  flannel  graph  to  build  up  the  food  chart,  section  by  section.  The  various  sections  of  t 
chart  are  cut  apart  and  mounted  on  flannel.  One  after  another  thev  are  add  »d  u  •  , 

“  Can  or  elhiUt  (see  ^ 
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Supplies: 

Flok-tite.  Florez,  Inc.,  815  Bates  St.,  Detroit,  Mich.  (Material  with  naplike  surface 
and  gummed  back  for  attaching  directly  to  pictures.) 

Poster  letters.  Poster  Products,  Inc.,  3401  W.  Division  St.,  Chicago  51,  Ill. 

DISPLAY  MATERIALS— EXHIBITS,  DISPLAYS, 
DIORAMAS,  MOCK-UPS 

Exhibit-type  materials  teach  a  nutrition  lesson  with  headlines  and  illus¬ 
trations.  Exhibits  and  displays  are  essentially  the  same,  although  the  term 
“display”  more  often  refers  to  a  small-size  exhibit  designed  to  convey  one 
idea.  Both  frequently  are  three  dimensional  which  helps  give  reality  to  the 
message.  Dioramas  are  replicas  in  miniature  of  real  scenes,  against  a  light¬ 
ed  background  which  gives  a  feeling  of  depth.  Mock-ups  are  models 
usually  cut  from  cardboard,  folded  and  pasted  to  create  a  three-dimension¬ 
al  exhibit.  The  completed  ensemble  may  represent  such  subjects  as  a 
vegetable  cannery,  a  dairy,  or  a  meat-packing  plant. 

Exhibit  materials  must  satisfy  basic  criteria  for  teaching  aids  as  well  as 
certain  specific  requirements.  Exhibits  should  convey  a  simple  direct  mes¬ 
sage  and  do  it  forcefully.  Strong  clear  lettering,  actual  foods  or  realistic 
food  models,  excellent  photographs,  three-dimensional  effects,  and  a  com¬ 
manding  slogan  are  all  ways  to  help  achieve  the  purpose. 


USE  OF  EXHIBITS 

Large  exhibits  are  rarely  used  in  connection  with  teaching  nutrition  to 
children  except  in  the  case  of  community  club  work.  Exhibits  developed 
by  4-H  Clubs  and  Future  Farmers  of  America  are  shown  at  state  and 
county  fairs,  and  the  exhibits  often  depict  the  theme  of  the  year’s  work- 
for  example,  more  vegetables  in  farm  meals,  more  milk-made  dishes,  or 
better  school  lunches.  Such  exhibits  are  designed  primarily  to  improve  the 
food  habits  of  children  and  their  parents  and  to  interest  them  in  club 
projects.  Club  members  often  derive  considerable  benefit  from  helping  to 
plan  and  execute  the  exhibit  theme.  In  some  cases  they  stage  “live”  food 
demonstrations  of  their  club  activities  as  a  feature  of  the  exhibit. 

Small  exhibits  and  displays  have  a  place  in  classrooms  school  hall¬ 
ways  and  lunchrooms.  For  full  value  they  should  be  placed  where  they  can 
be  seen  to  advantage  and  where  a  large  proportion  of  the  children  pass 

regularly. 

BUILDING  EXHIBITS 

The  chief  educational  value  of  exhibits,  for  the  child,  lies  in  l“s 
ticination  in  planning  and  building  them.  Exhibits  developed  by  childre 
serve  as  excellent  culminating  activities  for  nutrition  amts  or  reports  of 
field  trips.  Such  exhibits  may  then  be  displayed  in  the  school  and  comma 
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nity.  An  exhibit  may  show,  for  example,  the  steps  through  which  wheat 
passes  from  the  original  grain  to  finished  white  flour.  Actual  samples  of 
flour  at  the  various  stages  may  be  obtained  by  the  class  on  a  visit  to  a  flour 
mill.  The  samples  may  be  displayed  in  cellophane  bags,  properly  labeled, 
and  the  whole  set  up  as  an  informative  and  interesting  exhibit. 

Exhibits  made  in  the  classroom  should  be  easily  portable.  When  possible 
they  should  fold  so  they  can  be  stored  in  small  space.  Exhibits  can  be  made 
of  carton  boxes  or  flat  carton  sheets.  The  carton  material  can  be  painted 
or  covered  with  paper;  slogans  and  illustrations  can  be  pasted,  stapled,  or 
painted  on  the  background.  Commercial  posters  and  food  models  may  be 
utilized  along  with  homemake  devices  in  preparing  an  exhibit. 

Pegboard,  a  perforated  composition  board,  lends  itself  to  a  more  finished 
exhibit.  The  small  holes  in  the  board  are  fitted  with  various  types  of  fix¬ 
tures  to  support  objects  to  be  displayed.  The  objects  may  vary  from  paper 
illustrations  held  in  place  by  light-weight  fasteners  to  real  foods  which  rest 
on  shelves  held  up  by  more  substantial  supports.  Exhibits  made  of  peg- 
board  may  be  developed  easily  by  nutritionists  for  display  or  demonstra¬ 
tion  purposes  in  medical  or  nutrition  clinics. 

The  use  of  mock-ups  as  exhibits  is  justifiable  if  the  cutting  and  pasting 
operation  is  merely  a  means  to  an  end  and  if  the  assembling  of  the  mock- 
up  has  created  a  learning  situation  for  all  the  children.  Mock-ups  are  used 
effectively  to  prepare  for  field  trips  and/or  for  review  lessons  following 
such  trips.  When  the  setting  up  of  a  mock-up  exhibit  is  an  isolated  activi¬ 
ty  carried  out  without  relation  to  other  nutrition  activities  the  process 
may  prove  to  be  little  more  than  busy  work  for  the  children. 

Suggestions  for  preparing  and  using  nutrition  exhibits  are  contained  in 
the  following  list. 


references:  display  materials 

Bureau  of  Maternal  and  Child  Health.  Nutritional  Exhibits  (mimeo  )  Harris¬ 
burg,  Pa.:  State  Dept,  of  Health,  1947. 

Derryberry  M.  Note  on  Exhibits  as  a  Health  Education  Medium.  Public  Health 

Monograph  No  8  (Washington,  D.C.:  U.S.  Dept.  Health,  Education,  and  Welfare 
Public  Health  Service,  1952).  ’ 

Exhibits  Haw  To  Plan  and  Make  Them.  New  York:  National  Publicity  Council  1948 
Gilbertson  N.  W  .Educational  Exhibits-Bow  To  Prepare  and  Use  Them.  Agricul- 

LonT  ”“h<  4  8°;  I,2  <W“hingt0n’  D  C':  U'S'  DeU  Agriculture,  1951). 

wi,  mo)  524  25P  3  *™4,  28  (No- 

and  H°W’”  N"‘ri!i0'1  NmS  (Nali°"“'  Dairy  Council), 

TAS£,  Da^b^C,  5;  EXhibit  Ce"tCT'” 
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Supplies  for  making  exhibits: 

Letters— Cork,  felt,  cardboard.  Harry  Mich  Co.,  216  W.  Ontario  St.,  Chicago  10,  Ill. 
Model  Cows.  Old  King  Cole  Display  Co.,  Canton,  Ohio;  also  Mold  Craft  Co.,  Port 
Washington,  Wis. 

Pegboard  and  fixtures  to  hold  displays.  B.  B.  Bitter  Co.,  Inc.,  3150  Randolph  St., 
Bellwood,  Ill. 

Cardboard,  cellophane  bags,  mat  knife,  and  rubber  cement  are  obtainable  at  art 
supply,  hardware,  or  stationery  stores. 


FOODS,  FOOD  MODELS,  DISPLAY  DEVICES 

Foods  themselves  are  the  best  possible  illustrative  materials  for  most 
nutrition  lessons.  But  obviously  it  is  impossible  to  have  as  many  of  them 
as  needed  or  as  often  as  they  would  be  effective  because  of  the  expense 
and  time  involved.  The  best  substitutes  have  proved  to  be  food  models  of 
various  kinds.  Of  those  to  be  purchased,  flat  cardboard  models  are  the 
most  practical  type  because  of  their  relatively  low  cost  and  ease  of  storage. 
Three-dimensional,  commercially  made  models  are  obtainable  on  order  at 
a  price  practical  only  for  exhibit  purposes. 

The  first  requirement  of  a  food  model  is  that  it  look  as  much  like  the 
food  itself  as  possible— in  color,  general  contour,  and  appetizing  quality. 
A  single  serving  of  a  food  is  generally  preferable  to  a  larger  unit,  such  as 
a  loaf  of  bread  or  pound  of  butter,  because  of  its  usefulness  in  setting  up 
individual  meals.  Also  modest-size  servings  are  preferable  to  large  ones. 
The  smaller  servings  are  better  suited  to  the  usual  family  meals  as  well  as 
to  elementary  school  lunch  menus. 


USE  OF  FOOD  MODELS 

The  uses  of  food  models  in  nutrition  teaching  are  legion.  Mention  of  their 
part  in  nutrition  activities  has  been  made  throughout  this  text.  Every 
effort  should  be  made  to  give  reality  to  experiences  with  foods  and  plan¬ 
ning  meals.  Various  devices  have  been  developed  for  displaying  the  flat 
cardboard  models.  The  first  one  was  the  wooden  block  with  a  slot  which 
made  it  possible  for  models  to  stand  upright.  A  device  that  gives  the  illu¬ 
sion  of  food  served  on  a  table  consists  of  folder  paper  which  forms  grooves 
in  which  the  tabs  on  the  models  rest.  An  elaboration  of  this  device  can  be 
developed  with  a  drawing  of  a  child  at  either  side  of  the  folded  paper  sec¬ 
tion,  representing  a  table.  Good  breakfasts,  good  lunches,  low-cost  meas, 

etc  can  be  displayed  on  the  “table.”  .  . 

The  flannel  graph  as  discussed  under  Chart  Material  isan  effective  device 

for  using  food  models,  either  in  the  process  of  building  up  meals  m  any 
type  of  classroom  or  club  activity  or  for  use  as  a  static  exhibit. 
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The  simplest  type  of  homemake  food  model  is  made  by  cutting  colored 
pictures  of  foods  from  magazines  and  mounting  them  on  stiff  cardboard. 
A  tab  such  as  on  the  commercial  models  should  be  allowed  for  if  they  are 
to  be  used  in  holders  or  in  the  folded-paper  display  devices;  tabs  should 
be  omitted  if  the  models  are  to  be  used  only  on  the  flannel  graph.  When 
pictures  of  certain  foods  are  unavailable,  drawings  may  be  made  and 
colored  and  the  pictures  mounted  as  suggested  above. 

Clay  models  can  be  made  if  suitable  material  is  at  hand.  Substitute  clay 
models  can  be  made  from  a  heavy  paste  of  flour,  salt,  and  water.  Such 
models  may  then  be  dried  and  painted  to  strengthen  the  resemblance  to 
foods.  Such  a  process  is  hardly  suitable  for  making  a  large  number  of  foods 
because  of  the  task  involved  and  the  storage  problem.  Furthermore,  only 
individual  foods  with  distinguishing  features,  rather  than  combination 
dishes,  lend  themselves  to  reproduction  in  this  way. 

Another  type  of  three-dimensional  food  model  is  made  with  crushed 
newspaper  held  in  the  form  desired  with  glue.  Paper  toweling  is  pasted 
over  the  whole  and  painted  the  desired  color. 

references:  food  models;  display  devices 

Card  holders  to  support  food  models.  Restaurant  and  library  supply  companies. 

Food  model  display  piece.  National  Dairy  Council,  Chicago,  Ill. 

Food  models — pasteboard.  National  Dairy  Council,  Chicago,  Ill. 

Plastic  food  models.  Mrs.  Russell  Roller,  7135  Chestnut  St.’,  N.W.,  Washington  12, 

Three-dimensional  food  models.  Old  King  Cole  Display  Co.,  Canton,  Ohio. 
Todhunter,  E.  N.  Nutrition  Teaching:  Suggestions  and  Devices.  Bull.  M-12  (Universi¬ 
ty,  Ala.:  University  of  Alabama,  1951).  P.  8:  “How  To  Make  Food  Models.” 


FILMS,  FILMSTRIPS,  SLIDES 

I  he  use  oi  motion  and  still  pictures  for  teaching  nutrition  to  classroom 
c  line,  and  club  groups  has  grown  with  the  increased  availability  of  proiec- 
tion  equipment  The  increased  number  in  schools  alone  gives  an  idea  of 
progress  made.  It  has  been  estimated  that  in  1938  there  were  458  sound 

creasedTo  35  000°?  ^  ^  ^  StatC8'  %  1948’  the  number  had  in¬ 
cased  35,000  County  agent  offices  usually  own  both  movie-  and  slide 

film  projectors  which  are  available  to  4-H  Clubs  and  other  farm  groups 

°°  and  “ps  for  teaching  nutrition  to  children  and  young 

ancUducat  ^  T  FUms  often  attemPt  to  cover  too  many  topics 

educational  values  are  subordinated  to  entertainment  In  ti"  •  ’ 

,i™  —  «• «.™  iTi 
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Table  22.  Even  many  of  the  items  in  column  III  are  adaptable  for  film 
standards.  In  addition,  certain  specifications  which  pertain  to  film  mate¬ 
rial  alone  should  be  applied,  notably  proper  length  to  meet  classroom 
needs;  simplicity  of  scenario  and  sequence  for  clarity;  and  suitability  of 
concepts  and  picture  subjects  for  the  understanding  and  experience  of  the 
children. 


USE  OF  FILMS,  FILMSTRIPS,  SLIDES 

Films,  filmstrips,  and  slides  are  all  being  used  to  teach  nutrition  to  chil¬ 
dren.  They  are  used  successfully  when  they  are  treated  as  any  other  infor¬ 
mational  material  which  contributes  to  the  subject  under  consideration. 
Films  are  often  used  effectively  to  introduce  a  subject  and  to  stimulate  a 
class  or  club  activity.  They  may  also  be  used  to  supply  information  or  to 
demonstrate  techniques  in  the  main  body  of  the  unit.  And  they  may  be 
used  as  a  review  when  the  unit  is  completed.  The  most  important  require¬ 
ment  of  a  classroom  film  is  that  it  make  a  direct  contribution  to  the  theme 


of  the  unit,  and  the  only  way  a  teacher  or  leader  can  be  sure  it  is  capable 
of  doing  that  is  to  see  it  herself  in  advance  of  the  class  showing.  In  some 
schools,  a  committee  of  the  class  previews  each  film  with  the  teacher  and 
recommends  its  use  or  nonuse  to  the  class.  Such  procedure  develops  critical 


judgment  in  children  and  gives  them  a  feeling  of  responsibility  for  the 
progress  of  the  unit. 

The  class  should  be  thoroughly  prepared  for  a  film  in  advance  of  its 
showing  if  best  results  are  to  follow.  Special  reading  on  the  subject,  class 
discussion,  and  field  trips  are  types  of  activities  which  may  be  employed 
in  the  preparation  process.  Following  the  film-showing,  the  study  should 
continue  and  grow.  Additional  field  trips,  more  reading,  and  special  re¬ 
ports  may  well  be  outgrowths.  The  film  itself  should  be  carefully  evaluated 
by  the  class,  as  it  contributes  or  (ails  to  contribute  to  the  subject  under 

m  ramftre  more  glamorous  than  filmstrips  and  slides  but  the  latter  have 
some  definite  advantages  as  teaching  aids.  They  may  be  stopped  at  any 
point  during  the  showing  to  permit  study  of  a  frame  or  for  group  discus¬ 
sion  Or  frames  shown  earlier  may  be  repeated  if  it  seems  desirable.  • 
quently,  too,  filmstrips  and  slides  make  a  more  direct  and  uncluttered  pres- 
entation  of  a  subject  than  do  motion  pictures. 


MAKING  FILMS  AND  SLIDES 

,n  added  advantage  of  slides  is  that  children  can  make  their  own. 

These  may  be  made  of  etched  glass  or  of 
a  record  of  a  classroom  unit  or  of  club  activities,  no 
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filmstrips  can  be  made  by  attaching  illustrations  together  and  showing 
them  in  a  “play”  projector,  or  in  an  opaque  projector  which  takes  large- 
size  sheets.  Older  students,  with  the  help  of  parents  or  of  the  visual-aid 
department  of  the  school  may  record  their  own  activities  on  real  film.  The 
developments  in  a  rat  feeding  demonstration,  for  example,  or  the  steps  in 
a  meal-planning  unit  can  thus  be  reported  graphically. 

The  choice  of  films,  filmstrips,  and  slides  for  use  either  by  clubs,  clinics, 
or  schools  takes  just  as  much  effort  and  discrimination  as  does  the  selec¬ 
tion  of  other  subject  matter.  It  is  the  business  of  the  teacher  or  leader  to 
know  sources  of  films  and  to  keep  constantly  in  touch  with  services  which 
inform  her  of  new  offerings.  The  teacher  should  be  in  a  position  to  recom¬ 
mend  films  to  be  purchased  by  the  school  and  to  know  where  films  are 
available  on  loan  or  for  a  small  rental.  It  is  her  responsibility  to  keep  in 
touch  with  recommendations  of  educational  film  authorities  and  to  know 
their  point  of  view  on  new  techniques.  And,  finally,  she  must  know  where 
to  obtain  supplies  for  homemade  slides  and  how  to  prepare  and  project 
them.  The  following  list  contains  helpful  references. 


references:  films,  filmstrips,  slides 

Approved  Films  on  Food  and  Nutrition.  New  York:  Welfare  and  Health  Council  of 
New  York  City,  44  E.  23d  St.  (Issued  from  time  to  time,  constantly  under  revision.) 
The  Blue  Book  of  16  mm.  Films.  Chicago,  Ill.:  Educational  Screen,  64  E.  Lake  St.  (Is¬ 
sued  from  time  to  time,  constantly  under  revision.) 

Educational  Film  Guide.  New  York:  H.  W.  Wilson  Co.  (annual  compilation). 
Educator's  Guide  to  Free  Films  and  Educator's  Guide  to  Free  Slide  Films.  Randolph 
Wis. :  Educators  Progress  Service.  (Issued  periodically.) 

Films  Jor  Classroom  Use.  New  York:  Teaching  Film  Custodians,  Inc.,  25  W  43d  St 
(Issued  periodically.) 

Filmstrip  Guide:  Annual  Volume.  New  York:  H.  W.  Wilson  Co. 

HAb™u™'nv 

Brooklyn,  N.Y.:  Rambler  Press,  1950. 

Hcyslone  View  Catalog.  Meadville,  Pa.:  Keystone  View  Co.  (Selection  of  3J«  X  4" 
slides,  materials  and  directions  for  handmade  lantern  slides  ) 

d'c'.'i?^  n  TTLA-  A  Direcl0ry  Of20°-  16  m” ■  Fit"‘  Washington 

Shimberg  C  pT V i’  EduCation’  ancl  Welfa«.  Office  of  Education,  1951  ’ 

'  HK,Uh  M°“«raph  No.  8  (Wash-. 

1952)  '  ’  Educat‘°"  and  Welfare,  Public  Heal, I,  Service, 

Sources  of  Educational  Slides.  Washington  D  c  •  Mot-  1  t? .1 

Division  of  Audio-visual  Ins,  ruSo  a t e'Jc  n  /  EdU“‘,0n  Nation, 
ly  under  revision.)  ,nslructKmal  &™ce.  (Issued  from  tune  to  time,  constant- 

S  '  f  t  :««•  Chicago,  111.:  Society  for  Visual  Education  Inc  1  U5  \v  tv 

Parkway.  (Collection  of  2"  x  2"  slides-  materials  f  ’  c  ’  1345  W- Dlversey 

slides)  ’  matendls  for  mounting  own  2"  X  2" 
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Sweet,  M.  A.  Sources  of  Films  and  Recordings  to  Use  with  Children.  Leaflet  No.  1 1  from 
Portfolio  on  Audio-visual  Materials  (Washington,  D.C.:  Assoc,  for  Childhood  Edu¬ 
cation  International,  1951). 

Utilization  Listing  and  Where-To-Use  Guide  of  More  Than  600  Encyclopaedia  Britan- 
nica  Films.  Wilmette,  Ill.:  Encyclopaedia  Britannica  Co.,  1953. 


RADIO  AND  TELEVISION 


Radio  is  a  familiar  instructional  aid  in  schools  today.  Many  classrooms 
have  their  own  radios.  When  this  is  not  the  case  a  radio  receiving  set  is 
often  located  at  some  convenient  point  in  the  school  building  and  the 
public  address  system  is  used  to  “pipe”  programs  to  classrooms.  This 
system  of  hearing  “live”  programs  is  a  good  one  when  programs  are 
scheduled  at  suitable  times  in  the  school  year  or  hours  of  the  school  day. 
A  satisfactory  substitute  is  broadcast  transcriptions  made  by  the  school 
and  played  back  in  the  classroom  whenever  and  as  often  as  desired.  A 
drawback  to  either  plan  at  the  present  time  is  the  dearth  of  good  nutrition 
programs,  particularly  ones  which  have  a  direct  bearing  on  classroom 
nutrition  work. 

Radio  programs  which  emanate  from  the  stations  of  universities  and 
colleges,  and  particularly  ones  staged  by  home  economics  departments  and 
state  extension  services,  often  have  features  useful  to  high-school  nutri¬ 
tion  classes  and  to  community  clubs,  [here  is  need  for  more  nutrition  pro 
grams  on  the  networks  and  on  local  stations  to  counteract  the  propaganda 
of  nutrition  quacks.  Such  propaganda  is  reaching  not  only  the  children 
themselves  but  teachers  and  club  leaders  who  have  no  nutrition  back¬ 
ground.  It  undoubtedly  influences  nutrition  instruction  of  children  and 
young  people.  Programs  sponsored  by  local  groups  interested  in  nutrition 
and  broadcasts  by  nutritionists  connected  with  public  and  private  agen¬ 
cies  should  be  encouraged  and  their  use  in  school  and  club  programs 
urged  when  the  subject  matter  and  approach  are  suitable. 


USE  OF  RADIO 

Like  all  other  teaching  aids,  radio  has  a  place  in  nutrition  teaching  only 
when  it  makes  a  contribution  to  the  subject  under  consideration  and  is 
geared  to  the  understanding  and  interest  level  of  the  persons  listening . 
mav  be  used  to  introduce  a  unit  or  lesson,  to  add  to  and  strenghter 
nutrition  message,  or  to  summarize  the  subject.  A  radio  talk  or  demon¬ 
stration  on  family  breakfasts,  for  example,  may  be  used  as  an  introduc  o  y 
feature  for  an  intermediate-grade  breakfast  unit.  The  broadcast  may  be 
intended  chiefly  for  homemakers  but  it  can  be  used  to  stimulate  a  class 
discussion  of  breakfasts  and  to  give  children  ideas  of  how  to  start  their 
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tivity.  The  same  would  be  true  for  a  club  project.  If  the  broadcast  is 
transcribed  as  it  is  received  in  the  school,  a  teacher  can  “preview  it  to 
determine  its  suitability.  This  is  a  distinct  advantage  over  live  reception 
in  controlling  the  quality  of  radio  teaching  aids.  Radio,  like  films,  is  so 
closely  associated  in  the  mind  with  entertainment  that  special  effort 
should  be  made  to  have  it  meet  strict  standards  of  teaching  aids  and  to 
develop  in  children  a  critical  attitude  toward  its  contribution  to  education. 


DEVELOPING  RADIO  PROGRAMS 

Classes  and  club  groups  can  develop  their  own  nutrition  radio  programs. 
Children  in  the  lower  elementary  grades  “play  broadcast”  frequently.  The 
audience  consists  of  the  persons  in  the  room.  Often  the  “broadcast”  is  a 
culminating  activity  of  a  nutrition  unit  and  it  may  take  the  form  of 
descriptive  reports  made  by  committees  of  children. 


Actual  broadcasts  made  by  classes  and  club  groups  are  quite  common. 
In  rare  cases  such  programs  emanate  from  schools  equipped  to  broadcast. 
More  often  they  are  aired  by  local  radio  stations.  Many  schools  have 
elaborate  radio  schedules  with  some  type  of  program  carried  on  almost 
every  hour  ot  the  day.  Despite  the  human  interest  value  of  nutrition  there 
is  usually  a  minimum  of  program  material  on  nutrition.  Such  programs  as 
are  scheduled  are  apt  to  consist  of  skits  and  stories  which  mention  food 


and  health  but  have  little  relationship  to  practical  nutrition  problems,  or 
they  emphasize  national  or  world  health  conditions  without  relating  them 
to  the  local  school  and  community. 

The  radio  offers  a  real  opportunity  for  children  to  share  nutrition  ex¬ 
periences  with  the  community  and  thus  to  accomplish  considerable  good. 
Actual  nutrition  activities  carried  on  in  classrooms  and  by  club  groups  can 
be  reported.  For  example,  children  may  describe  what  the  school  is  doin- 
about  improving  school  lunches.  The  program  may  explain  the  need  for 
better  lunches  as  shown  by  a  survey,  the  waste  situation  in  the  lunchroom, 
ie  effort  to  help  children  enjoy  foods  served,  and  the  food  bargains  in  the 
unchroom.  Such  topics,  and  many  more,  make  fascinating  down-to-earth 
broadcast  material  based  on  actual  nutrition  situations. 


wc™sltn<lhTatSHhC  ^  °Ver  ratli°  °f  providing  a  visual  image  as 

*  f  cTV  rC  HaS  a  remarkable  capacity  to  motivate  learning 

efforts.  Schools  are  using  television  programs  at  present  hv  ,1 

by  rMng 
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are  televising  programs  on  time  provided  by  commercial  stations.  Again, 
only  a  few  of  these  have  had  a  direct  bearing  on  nutrition.  More  can  be 
expected,  however,  with  the  increase  in  number  of  educational  television 
stations.  These  are  the  noncommercial  stations  controlled  by  the  educa¬ 
tional  institutions  in  the  communities  where  they  are  located.  Program 
plans  are  being  developed  by  these  institutions  on  a  broad  scale  to  cover 
many  fields  of  education.  The  subject  of  nutrition  and  methods  of  teaching 
it  are  adaptable  to  television  techniques  and  it  is  to  be  expected  that  suit¬ 
able  emphasis  will  be  given  to  this  field.  If  this  is  to  be  accomplished,  how¬ 
ever,  the  abilities  and  the  co-operative  efforts  of  the  nutrition-trained 
persons  of  these  localities  must  be  directed  to  that  end. 


references:  radio  and  television 

Bond,  C.  A.,  and  Zipf,  W.  H.  Radio  Handbook  for  Extension  Workers.  Misc.  Pub.  No. 

592  (Washington,  D.C.:  U.S.  Dept.  Agriculture,  1946). 

Braun,  E.  C.,  and  Stanley,  F.  J.  Let's  Broadcast.  Minneapolis:  Northwestern  Press, 
1948.  (A  textbook  on  the  use  of  radio  broadcasting  as  an  educational  tool  in  sec¬ 
ondary  schools.) 

Broderick,  G.  G.  Radio  and  Television  Bibliography.  Bull.  1952,  No.  18  (\\  ashington, 
D.C.:  U.S.  Dept.  Health,  Education,  and  Welfare,  Office  of  Education,  1952). 
Bulletin  of  the  Federal  Radio  Education  Committee.  Washington,  D.C.:  U.S.  Dept. 

Health,  Education,  and  Welfare,  Office  of  Education,  1953. 

Dunham,  F.,  and  Lowdermilk,  R.  R.  Television  in  Our  Schools.  Bull.  1952,  No.  16 
(Washington,  D.C.:  U.S.  Dept.  Health,  Education,  and  Welfare,  Office  o!  Educa¬ 
tion,  1952). 

Liss  F.  Radio  and  Telmsion-A  Pari  of  Today's  World.  Leaflet  No.  2,  from  1  ortfoho 
on  Audio-visual  Materials  (Washington,  D.C.:  Assoc,  for  Childhood  Education 

International,  1951).  .  0  ,n1  / . 

McKeegan,  M.,  How  To  Do  Home  Economics  Television.  Information  Ser.  101  (Arne-  , 

Iowa:  Iowa  State  College,  Agricultural  Extension  Service,  1953). 

Making  Radio  Work  for  You.  Agricultural  Handbook  42  (Washington,  D.C.:  U.S. 

Dept.  Agriculture,  Extension  Service,  1952). 

Pennell,  E.  “Home  Economics  in  Television,”  Journal  of  Home  Economics,  45  (April, 

1953),  239-42.  ..  losn 

Poole  I  Science  via  Television.  Baltimore:  Johns  Hopkins  Umversi ty,  • 

Ross,  B.  “Exploring  Radio  Possibilities,”  Nutrition  News  (National  Dairy  tonne,  ), 

„  U’lDM  Abesm  A  F  andGaPEN.K.M  .Television  Report.  Section  UI .  Pro- 

7am  Methods.  Washington,  D.C.:  U.S.  Dept.  Agriculture,  Radio  an,.  Televtsion 

Service,  Office  of  Information,  1953.  nr-TTS  Dent 

Television  for  You:  Handbook  for  Extension  Agents.  Washington,  . 

Agriculture,  1953. 
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RECORDS  AND  RECORDINGS— DISCS,  TAPE,  WIRE 
Educational  records  and  recordings  may  be  purchased  from  a  number  of 
sources  but  the  amount  of  material  available  on  nutrition  is  limited.  Re¬ 
cordings,  made  in  the  classroom,  of  discussions,  summaries,  and  reports  of 
nutrition  activities  offer  interesting  teaching  aids.  Such  recordings  can  be 
played  back  and  thus  used  by  the  class  as  a  basis  for  analysis  and  evalua¬ 
tion  of  activities.  They  can  be  passed  on  to  future  classes  who  may  use  the 
content  as  background  material  for  further  investigation  of  the  same 
subject.  They  may  be  used  as  a  portion  of  the  summary  report  in  the  cul¬ 
minating  activity  of  a  unit.  Such  recordings  are  invaluable  to  a  teacher  as 
a  device  for  studying  the  development  of  children,  their  leadership  qual¬ 
ities,  their  ability  to  work  in  groups,  and  their  adjustment  to  their  sur¬ 
roundings. 

references:  records,  recordings 

Dale,  E.  “Records  and  Recordings,”  Audio-visual  Methods  in  Teaching.  New  York: 
Dryden  Press,  1946. 

Encyclopaedia  Britannica  Co.,  Wilmette,  Ill.  (Source  of  records  for  children.) 
Recordings  for  children  available  on  order  from: 

KVON,  University  of  Minnesota  Radio  Station,  St.  Paul,  Minn. 

Indiana  School  of  the  Sky,  Bloomington,  Ind. 

Office  of  Education,  U.S.  Dept.  Health,  Education,  and  Welfare,  Washington,  D.C. 
Siieehy,  E.  D.  How  Can  We  Build  a  Record  Library?  Leaflet  No.  6  from  Portfolio  on 
Audio-visual  Materials  (Washington,  D.C.:  Assoc,  for  Childhood  Education  Inter¬ 
national,  1951). 

Sweei  ,  M.  A.  Sources  of  Films  and  Recordings  to  Use  with  Children.  Leaflet  No.  1 1  from 
Portfolio  on  Audio-visual  Materials  (Washington,  D.C.:  Assoc,  for  Childhood  Edu¬ 
cation  International,  1951). 

The  Minnesota  Tape  Recording  Project.  St.  Paul,  Minn.:  University  of  Minnesota. 
(Certain  radio  programs  recorded  on  request.) 


ANIMAL  FEEDING  EXPERIMENTS 

It  would  be  easy  to  teach  nutrition  convincingly  if  it  were  feasible  to 
demonstrate  quickly  and  conclusively,  with  people  as  subjects,  that  good 
ood  habits  lead  directly  to  good  nutrition  and  that  poor  food  habits  lead 
just  as  directly  to  poor  nutrition.  But  physical  changes  in  human  beings 
take  place  slowly  and  unless  a  diet  is  drastically  inadequate,  deficiencies 

.  °(n0t  f”"'  up  stronS1>-  even  though  they  may  exist.  Evidence  of  the  re¬ 
lation  of  diet  to  nutrition  must  therefore  be  produced  in  other  ways  Small 
animals  have  long  been  used  in  research  laboratories  to  test  the  growth 
and  health  values  of  foods.  Such  experiments  have  been  adapted  on  a  very 
simple  scale  for  use  in  demonstrating  to  children  the  cause-and-effect  re 
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lationship  between  adequate  (and  inadequate)  diets  and  the  outcomes  in 
terms  of  growth  and  well-being. 


USE  OF  ANIMAL  FEEDING  EXPERIMENTS 


The  primary  purpose  of  animal  feeding  experiments  is  to  show  in  a  rela¬ 
tively  short  time  that  “food  makes  a  difference.”  But  an  important  auxil¬ 
iary  aim  is  to  give  children  experience  in  planning  and  executing  such  an 
activity.  To  the  children  it  should  be  a  real  experiment  with  the  outcome 
hanging  in  the  balance.  It  may  well  become  the  main  feature  of  a  nutrition 
unit ;  it  has  limited  value  if  it  is  handled  as  an  isolated  activity. 

The  animal  feeding  activity  begins  with  the  planning.  The  general 
character  of  the  experiment  is  discussed  first,  then  specific  plans  are  made 
by  small  groups  of  pupils  serving  on  special  committees.  Where  to  obtain 
the  animals;  who  is  to  care  for  them;  how  are  they  to  be  housed;  and  how 
are  they  to  be  fed  are  only  a  few  of  the  problems  to  be  explored.  When 
preliminaries  are  disposed  of  the  experiment  itself  begins  with  the 
children  taking  responsibility  and  sharing  duties  (Fig.  19).  Reporting 
progress  is  an  important  part  of  the  activity.  Other  children  in  the  school, 
parents,  and  the  community  in  general  are  often  brought  in  on  the  devel¬ 
opment  of  the  nutrition  experiment.  Showing  the  animals  with  their 
weight  graphs  at  an  “open  house”  or  assembly  program  is  often  the  chief 
culminating  activity  of  the  unit. 

The  exact  character  of  an  animal  feeding  experiment  depends  on  the 
grade  level  where  it  is  conducted.  In  the  middle  grades  there  is  lively  in¬ 
terest  in  animals  and  in  experiments.  Children  at  this  age  get  the  full  bene¬ 
fit  of  handling  all  phases  of  the  demonstration.  At  this  level,  too,  contrast¬ 
ing  the  results  of  feeding  good  and  poor  meals  or  even  individual  foods  is 
effective.  Animals  should  always  be  fed  foods,  as  such,  and  so  far  as  pos¬ 


sible  in  the  forms  people  eat  them. 

Children  in  the  upper  primary  grades  may  engage  in  an  animal  feeding 
demonstration  if  it  is  kept  very  simple  but,  for  the  most  part,  it  is  desir¬ 
able  to  postpone  the  activity  until  children  reach  middle  grades,  particu¬ 
larly  if  there  seems  danger  that  the  “edge"  of  interest  will  be  taken  olf  for 

middle-grade  children  by  introducing  it  earlier. 

Pupils  of  the  upper  grades  and  high  school  may  conduct  nutrition  feed  - 
ing  experiments  in  such  courses  as  general  science,  biology,  or  home  eco¬ 
nomics  The  experiments  will  vary  with  the  phase  of  t  e  su  jec  unc  er 
investigation.  In  the  main  they  yield  more  detailed  information  than  do 
hose  in  the  elementary  grades.  For  example,  the  effect  of  spec.fic  nu  n- 
ents  such  as  vitamin  A,  on  the  growth  and  health  of  the  ammals  takes 
the  place  of  the  more  general  type  used  earlier. 


Fig.  19. — Rat-feeding  experiment  in  elementary  school 
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I  he  kind  of  animals  to  be  used  for  the  experiments  depends  mainly  on 
the  type  of  demonstration  to  be  conducted.  If  it  is  to  be  of  general  nature, 
the  white  rat  is  the  best  animal.  It  eats  a  varied  diet,  much  as  people  do, 
and  it  grows  and  matures  rapidly.  Baby  chicks  have  been  used  success¬ 
fully  in  a  few  cases  but  they  are  less  easily  available  at  all  times  of  the 
year.  Hamsters  have  been  used  in  many  schools  but  they  are  generally 
thought  to  be  temperamentally  unsuitable  for  children  to  handle.  Guinea 
pigs  have  special  value  when  the  importance  of  vitamin  C  in  the  diet  is 
to  be  stressed. 

DIRECTIONS  AND  SUPPLIES 

References  to  directions  for  conducting  feeding  demonstrations,  for 
making  cages,  and  suggestions  for  places  to  obtain  animals  are  contained 
in  the  following  list. 

references:  animal  feeding  experiments 

Animal  Experiments  Suitable  for  Classroom  Work  (high  school  and  college).  Pullman, 
Wash.:  Washington  State  College,  Dept.  Home  Economics. 

How  To  Conduct  a  Rat-F ceding  Experiment.  Chicago:  Wheat  Flour  Institute,  1952. 
Potgieter,  M.  “Chick  Growth  Teaches  Nutrition.”  Jour.  Home  Economics,  43  (May, 
1951),  351. 

Rose,  M.  S.  Teaching  Nutrition  to  Boys  and  Girls.  New  York:  Macmillan  Co.,  1932. 
Todhunter,  E.  N.  Nutrition  Experiments  with  White  Rats.  University,  Ala.:  Universi¬ 
ty  of  Alabama,  1946. 

Watch  Them  Grow.  Chicago:  National  Dairy  Council,  1945. 

The  White  Rat  at  Hawkins  Hall.  Chicago:  Evaporated  Milk  Assoc.,  1940. 

Suggested  sources  of  white  rats: 

University  laboratories,  or  obtain  from  university  the  addresses  of  special  companies 
which  grow  rats  for  experimental  purposes.  (Pet  shops  are  usually  not  recom¬ 
mended  sources.) 

DRAMATIZATIONS— PLAYS,  SKITS,  PUPPETS, 

ROLE  PLAYING 

Dramatizations  have  their  place  in  nutrition  education  il  they  meet  the 
requirements  of  good  instructional  aids,  i.e.,  if  they  provide  children  with 
desirable  learning  experiences.  Such  aids  must,  therefore,  depart  from  the 
traditional  plays  and  skits  where  parts  are  memorized  and  productions  are 
“staged.”  Children  should  develop  productions  as  their  own  and  the 
“parts”  must  be  the  spontaneous  outgrowth  of  the  activities  carried  on 

by  the  class.  ,  .  ,. 

A  play  skit,  or  puppet  show  is  often  developed  as  the  culminating  a  - 

tivity  of  a  unit,  in  which  the  main  points  of  the  unit  are  reviewed,  some¬ 
times  in  story  form.  The  children  make  their  own  puppets  and  settings. 
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Role  playing  is  a  device  used  to  place  a  problem  before  a  group  simply  and 
forcefully.  A  small  group  may  play  the  roles  before  a  larger  discussion 
group.1  The  role  parts  are  played  spontaneously  after  there  has  been 
general  agreement  as  to  the  points  to  be  made.  The  larger  group  bases  its 
discussion  and  decisions  on  the  episode  as  presented.  In  classrooms  or 
clubs  a  few  children  may  play  the  roles  before  the  remainder  of  the  group. 
The  problem  may  be  how  to  get  children  to  select  better  school  lunches. 
The  role-playing  episode  may  present  the  problem  by  “acting  out”  the 
situations  which  create  the  problem,  for  example,  children  buying  food  at 
nearby  stores,  making  poor  selections  in  the  school  lunchroom,  spending 
lunch  money  for  snacks,  etc.  The  discussion  group  will  then  consider  the 
episodes  with  a  view  to  laying  out  a  plan  to  overcome  the  difficulty. 


OTHER  NUTRITION  TEACHING  AIDS 


In  the  foregoing  sections  of  this  chapter,  many  types  of  teaching  aids 
have  been  discussed.  There  are  others  which  are  not  as  easily  classified  but 
which  play  a  distinct  part  in  the  learning  process.  The  field  trip  is  a  no¬ 
table  example.  School  authorities  are  recognizing  the  importance  of  real- 
life  experiences  gained  through  field  trips,  by  encouraging  their  use  and  by 
providing  facilities  such  as  busses  for  making  them  possible.  The  trip  as 
a  suitable  tool  of  nutrition  teaching  is  indicated  throughout  the  many 
suggestions  in  chapter  xiii.  I  he  main  points  to  emphasize  are  pre-planning 
of  trips,  choice  of  trips  to  suit  the  interest  and  understanding  level  of  the 
children,  and  proper  post-trip  discussion  and  application. 

I  he  blackboard,  the  bulletin  board,  the  scales  for  taking  weights,  and 
all  the  other  everyday  facilities  of  the  classroom  should  have  emphasis 
too,  for,  like  the  field  trip,  they  can  be  used  to  the  limit  by  any  teacher 
without  undue  effort  or  cost.  But  the  classroom  teacher  herself  is  the  key 
to  effective  nutrition-teaching.  No  matter  how  well  the  school  is  staffed 
with  visual-education  specialists  or  how  much  fine  equipment  it  provides, 
it  still  remains  for  the  classroom  teacher  to  put  such  facilities  to  work  in 
her  own  classroom.  Nothing  takes  the  place  of  her  resourcefulness  and  her 
understanding  in  using  them  to  the  best  advantage. 


I  EACHING-AID  CENTERS 

Visual-aid  centers  in  schools  have  become  fairly  common  in  recent  years 
Here  in  one  place  may  be  assembled  all  of  the  materials  and  equipment 
used  m  common  by  the  staff.  For  example,  all  films  and  projectors  are 
P  here  and  fllms  may  be  Previewed  at  any  time.  A  directory  of  all 

^(WaSgrDc'uf Deol  "«  **  r.  Follow  BeUer  Nu- 

\  snington,  U.L. .  U.S.  Dept.  Agriculture,  Extension  Service,  1950),  p.  7. 
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materials  is  available  for  ready  reference.  In  the  case  of  films  and  film¬ 
strips,  a  card  is  kept  for  each  one,  carrying  the  evaluation  of  the  film  by 
each  teacher  in  the  school  who  has  used  it. 

In  some  cases,  posters  and  charts  are  filed  in  special  cupboard  con¬ 
tainers;  books  and  pamphlets  on  the  use  of  teaching  aids  are  available  on 
shelves;  and  records  and  recordings  are  suitably  filed.  This  is  an  ideal 
setup.  It  encourages  the  study  of  materials  in  advance  of  use  and,  above 
all,  it  lends  strength  to  the  concept  that  teaching  aids,  properly  chosen 
and  used,  promote  learning. 
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ment,  65 

Enrichment  of  bread  and  flour,  281-85 
action  of  Council  on  Foods  on,  280-82 
action  of  Food  and  Nutrition  Board  on, 
282 

effect  of,  on  American  diet,  282-83 
standards  for,  281 

see  also  Food  enrichment;  Fortification  of 
foods 

Eppright,  E.  S.,  48,  49,  142;  ref.,  61,  159,  162 
Evaluation 

as  aid  in  program  planning,  413 
of  nutrition  units,  422,  426,  430,  433,  434, 
436 

of  program  content,  as  device  for  program 
development,  412 

in  terms  of  program  objectives,  353-75 
as  tool  of  nutrition  education,  411 
Evaporated  Milk  Association,  260 
Exercise,  as  factor  in  nutrition,  154,  360 
Experiment  stations,  nutritional  status  stud¬ 
ies  by,  10;  see  also  North  Central  Region; 
Northeast  Region;  U.S.  Office  of  Experi¬ 
ment  Stations;  U.S.  Department  of  Agri¬ 
culture 

Extension  service,  specialists  in  food  and  nu¬ 
trition,  10;  see  also  Co-operative  Exten¬ 
sion  Service;  U.S.  Department  of  Agri¬ 
culture 

Fad  diets,  may  contribute  to  poor  nutrition, 
152 

Farmer’s  Home  Administration  (U.S.D.A.), 
251 

Fasting  test,  36 

Fat,  in  national  food  supplies,  5,  6 
Federal  Security  Agency,  248 
Eels  Research  Institute,  for  study  of  human 
development,  79,  80,  92,  102 

Films,  filmstrips,  503 
Fish,  in  national  food  supplies,  36 
Fish  and  Wildlife  Service,  252 
Flour,  in  national  food  supplies,  5,  6 

Fluoridation  of  water,  290-91 

action  of  Inter-association  Committee  on 
Health  on,  291 

effect  of,  on  dental  decay,  181 
Folic  acid,  in  national  food  supplies,  204,  21 2 
Food  and  Agriculture  Organization,  (FAO), 
269-71 

Food  and  Nutrition  Board,  14,  36,  51,  252-53 
action  of,  on  food  enrichment,  281-90 
formulation  of  Recommended  Dietary  Al¬ 
lowances,  203 

report  of,  on  nutrition  programs,  315 
Food  allergy,  related  to  nutrition,  157 
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Food  consumption 

by  school  children,  13,  14 
trends  in  family,  7 
unsatisfactory 

due  to  poor  food  practices,  151 
due  to  poor  health  practices,  153 

Food  enrichment 
of  bread  and  flour,  281-85 
of  corn  meal  and  grits,  285-86 
of  margarine,  289 
of  milk,  289-90 
of  rice,  287-88 
of  salt,  288-89 

Food  guides,  daily 
“Basic  Four,”  341,  499 
“Basic  Seven,”  208,  264,  341,  433 
for  children  past  infancy,  227 
functions  of,  52 
for  lactation,  214,  215 
for  one-year-old  child,  224 
for  pregnancy,  212,  214,  215 

Food  habits 

as  affected  by  infant  diet  supplements,  224 
associated  with  emotional  and  social  devel¬ 
opment,  1,  134 

background  for  development  of,  14 
group  feeding,  factors  in  building,  292 
institutional  meals,  factors  in  building,  297 
poor,  134 

parents’  contribution  to,  136,  145 
resulting  from 

ignorance  of  nutritional  needs,  137 
inadequate  financial  resources,  138, 
140 

psychological  problems,  134 
studies  relating  thereto,  135,  136 
relation  of 

to  family  income,  138-40 
to  family  size,  140-41 
to  parents’  education,  137,  138 
school  lunch,  factor  in  building,  455 

Food  Habits  Committee,  134,  358,  389;  ref., 
1 58 

Food  models,  502 

Food  selection,  poor,  146 
overuse  of  nonnutritious  beverages,  150 
too  few  ascorbic  acid-rich  foods,  149 
too  few  vegetables,  148 
too  little  milk,  147 
too  many  sweets,  149 

Food  supplies 

limitations  of  per  capita  national  averages 
for,  7 

national  changes  in,  4-7 

Fortification  of  foods,  ref.,  307-8;  see  also  En¬ 
richment  of  bread  and  flour;  Food  enrich¬ 
ment 

Foster  care  of^chi Wren,  nutritional  standards 

I’our-H  clubs,  nutrition  services  for,  333,  334 

Franzen,  R.,  118;  ref.,  131 


dietary  need  for,  212,  213,  214,  226,  227 
in  national  food  supplies,  6,  7 
Fry,  M.,  344;  ref.,  345 

Gary,  Children’s  Bureau  Study,  116,  150 
Gastpar’s  grading  scale,  23;  ref.,  56 
Gebhart,  J.  C„  89,  1 16;  ref.,  107,  131,462,478 
General  Mills,  Inc.,  14,  260,  394 
Gesell,  A.,  ref .,  105 

Glutamic  acid,  effect  of  adding,  on  mental 
ability,  191 

Goldsmith,  G.,  34,  37,  54;  ref.,  59,  238,  307 
Governmental  agencies,  246 
Gray,  H.,  48,  83,  85,  380;  ref.,  105,  107,  108, 
'131 

Greulich,  W.  W.,  79;  ref.,  108,  110 
Greulich-Pyle  Radiographic  Atlas  of  Skeletal 
Development  of  the  Hand  and  Wrist,  84 
Group  day  care  centers,  292 
Group  feeding 
in  day  care  centers,  292-96 
in  homes  for  children,  297 
in  hospitals  and  convalescent  homes,  299 
improving  nutrition  through,  292-306 
in  institutional  schools,  305 
J  ohns  Hopkins  Hospital  procedure  for,  30 1  -2 
nutritional  standards  for,  297-98 
Ohio  Commission  plan  for,  302 
in  the  school  lunch,  296-97 
in  social  adjustment  schools,  303-5 
in  summer  camps,  305-6 
study  of  American  Dietetic  Association  on, 
300-302 
ref.,  308-10 

Growth,  physical,  64-132 
animal  studies,  relating  to,  165 
of  body  organs,  69 
in  body  size,  65 
in  bones,  68 

cellular  development  in,  2 

environmental  factors  affecting,  164 

factors  which  affect,  80-98 

factors  which  control,  164 

four  phases  of,  65 

general  character  of,  64 

in  height  and  weight,  65,  370,  380 

how  know  when  normal,  113 

interpreting  measurements  of,  66 

maturity  and  physical  age  as  related  to, 

Vo— 1()4 

as  measure  of  nutriture,  64 
part  of  heredity  in,  164 
patterns  of,  65 

predictions  of  future  size  in  82 
records  of 
on  children,  167 
on  racial  groups,  168 
in  wartime,  168 

as  related  to  nutritional  status,  166-74 
relation  of,  to  other  forms  of  growth  65 
as  result  of  improved  diet,  170-74  ’ 

studies  on  children  relating  to  166 
ot  subcutaneous  tissue,  67 
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Growth  norms,  113-31 
development  of,  114 
distance,  113 

practical  implications  of,  130 
purpose  of,  113 

use  of,  in  school  nutrition  programs,  369-75 
velocity,  113 

Growth  patterns,  factors  which  affect,  80-98 
defect  and  disease,  90 
different  generations,  86 
geographic  location,  88 
race  and  nationality,  89 
season  of  year,  92 
sex,  81 
size,  82 

socioeconomic  status,  84 
Growth  studies 
cross-sectional,  70 
early  (1872-1914),  70,  71 
later  (1914-53),  76-78 
longitudinal,  70,  80 
results  of 

on  improved  diets,  170-74 
in  wartime,  168-70 
Grulee,  C.  G.,  222;  ref.,  162,  238 
Gyorgy,  P.,  37;  ref.,  59 


Hannay,  M.,  xi 
Hardy,  M.,  139;  ref.,  159 
Harrell,  R.  F.,  192;  ref.,  200 
Hart,  C.,  344 

Harvard  Growth  Study  (Dearborn),  77,  78 
Hathaway,  M.  L.,  ref.,  467,  479 
Health,  dependence  of,  on  good  nutrition,  1 
Health  agencies,  nutrition  programs  in,  318 

Health  and  physical  education 

pupil-teacher  development  of  nutrition 
unit  in  (hypothetical),  431 
teacher  of,  in  school  nutrition  program,  349 

Heart  conditions,  related  to  nutrition,  156 
Hein,  F.  V.,  ref.,  366,  384,  385 
Heinz  Company,  260 


Hemoglobin 

application  of  chemical  tests  for,  34,  206 

relation  of,  to  diet,  53 

role  of  iron  in  formation  of,  35 

role  of  protein  in  formation  of,  35 

Heseltine,  M.,  xi;  ref.,  159,  239,  279 
High  school,  nutrition  teaching  in,  430-37 
Hogarth  grading  scale,  23;  ref.,  56 
Holt,  L.  E.,  115,  168;  ref.,  195,  239 
Home  economics 

pupil-teacher  development  of  nutrition 
unit  in  (hypothetical),  433 
teacher  in  school  nutrition  program,  349 
Home-school-community  co-operation 

importance  of,  406,  407 

parent  failure  in,  409 
parent-teacher  relationship  in,  408 


teacher-community  relationship  in,  410 
teacher’s  role  in,  407 

Hospitals  and  convalescent  homes,  group 
feeding  in,  299 

Hueneman,  R.  L.,  46;  ref.,  61 

Human  Nutrition  and  Home  Economics  Re¬ 
search,  5,  6,  7,  246-47;  ref.,  15-17,  483; 
see  also  U.S.  Department  of  Agriculture 

Hunscher,  H.,  147;  ref.,  239 

Hurried  meals,  contribute  to  poor  nutrition, 
151 


Illinois  Public  Aid  Commission,  nutrition 
services  of,  337 

Illnesses,  acute  and  subacute,  effect  of,  on 
skeletal  development,  92 
Indian  Affairs,  Bureau  of,  251 
Industry-supported  nutrition  programs,  260, 
338 
Infancy 

effect  of  adequate  prenatal  diet  in,  207,  208, 
216 

nutritional  requirements  in,  218 
Infant  Welfare  Society,  Chicago,  311 
In-service  education  of  teachers 

nutrition  conferences  and  consultation  for, 
395 

nutrition  courses  for,  392 
nutrition  workshops  for,  393 

Institute  of  Child  Welfare 

University  of  California,  77,  78 
University  of  Minnesota,  77,  78 
Institutional  schools,  group  feeding  in,  305 
Inter-Agency  Committee  on  Nutrition  Edu¬ 
cation  and  School  Lunch,  252,  475 

•Interests  of  children 
Byrd  study  of,  401 
Denver  study  of,  400 
Latagne  study  of,  401 
as  motivation  in  teaching  nutrition,  400, 
419,  420,  424 

use  of,  for  motivation,  402 
Intermediate  grades,  nutrition  teaching  in, 
423-28 

International  agencies,  269 
Iodine 

in  salt,  227,  288 
signs  of  deficiency  of,  28 
lodization  of  salt,  organizations  advocating, 
289 

Iowa  Child  Welfare  Research  Station,  77,  78, 
380 
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Jeans,  P.  C.,  147;  ref.,  16,  239,  345 
Johns  Hopkins  hospital  group  feeding  proce¬ 
dure,  301-2 

Johnston,  F.,  35;  ref.,  59 
Jolliffe,  N.,  29;  ref.,  55,  56,  284 
Jones,  H.  E.,  78;  ref.,  Ill 

Kahn,  L.,  91;  ref.,  108 

Kaser,  M.  M.,  51;  ref.,  61 

Kaucher,  M.,  207;  ref.,  239 

Kellogg,  W.  K.,  Foundation,  255 

Kentucky,  Children’s  Bureau  Study,  116,  150 

Kirkwood,  S.  B.,  212;  ref.,  237 

Klasmer,  R.,  41;  ref.,  59 

Krogman,  W.  M.,  79,  80;  ref.,  Ill,  385 

Lactation 

adequate  diet  for,  215,  219 
dietary  allowances  for,  204,  207,  218 
increased  needs  for  nutrients  during,  218 
Latagne,  J.  E.,  401 ;  ref.,  415 
Leichsenring,  J.  M.,  36,  51;  ref.,  59,  160 
Leitch,  I.,  202;  ref.,  239 
Lenning,  B.,  344 
Leverton,  R.,  148;  ref.,  160,  483 

Lewin,  K.,  attitude  test,  358,  359;  ref.,  359, 
385 

Load  test  dose,  36 

Lockhart,  H.  S.,  21 1 ;  ref.,  240,  385,  438 
Lockwood,  E.  A.,  389;  ref.,  345,  415,  438 
Lombard,  O.  M.,  67;  ref.,  105 
Longwell,  B.  B.,  40;  ref.,  60 

Lowenberg,  M.,  142;  ref.,  160,  309,  345,  415, 
439 

Lower  grades,  nutrition  teaching  in,  420-23 
Lowry,  O.  H.,  33,  35,  38,  40,  41;  ref.,  59,  284 
Lowther,  M.  E.,  142;  ref.,  160 
Lunches,  poor,  cause  of  poor  nutrition,  144 
Lusk,  G.,  2;  ref.,  16,  196 

McCarrison,  R.,  168;  ref.,  196 
McClelland,  E.,  47 
McCollum,  E.  V.,  209 
McEnery,  E.  T.,  137;  ref.,  162 

MaC309P479  34’  35’  171’  1?8;  ref’’  59,  196’ 
McKenzie,  A.,  23;  ref.,  57 
MacNair,  V.,  xi,  103;  ref.,  Ill 

M!>%L2G40,344l;Kl-  '6’55’  59’  15 9’  237' 
Malling-Hansen,  R.,  93;  ref.,  108 
Mallory,  B.,  ref.,  490 
Malnutrition 
direct  causes  of 


poor  selection  of  food,  146 
too  little  food;  141 
too  much  food,  146 
effects  of 

on  dental  caries,  174 
on  diseases,  183 
on  emotional  stability,  193 
on  mental  ability,  188 
on  nervous  system,  185 
on  physical  growth,  164 
Mann,  A.  W.,  94;  ref.,  131 
Mann,  C.,  170;  ref.,  196,  479 
Maresh,  M.  M.,  79;  ref.,  105 
Maturity  and  physical  age,  93 
Maynard,  L.  A.,  43;  ref.,  62,  240,  279 
Mead,  M.,  ref.,  159,  162 
Meats 

dietary  need  for,  212,  213,  214,  215,  216, 
227 

in  national  food  supplies,  6,  7 
Medical  examinations  of  school  children 
current  policies  on,  365 
place  of  family  physician  in,  365 
place  of  school  physician  in,  366 
Mellanby,  E.,  174,  183;  ref.,  200 
Mellanby,  M.,  174,  177,  182;  ref.,  198 
Mental  ability 

at  high  and  low  nutritional  levels,  191 
relation  of  nutrition  to,  188-93 
Meredith,  A.,  49;  ref.,  62,  479 

Meredith,  H.  V.,  xi,  78,  81,  83,  84,  86,  87,  89, 
90,  123,  127;  ref.,  105,  108,  109,  132,  385, 
386 

Meredith  physical  growth  record 
application  of,  to  school  program,  371 
basis  for,  127 
interpretation  of,  130 
limitations  of,  130 
norm  graph  for,  128 
objective  of,  127 

values  used  in  construction  of,  129 
Merrill-Palmer  nursery  school,  292,  295 
Merrow,  S.  B.,  54;  ref.,  59 

Methods  of  judging  nutritional  status 
application  of,  55 

biophotometer  test  (vitamin  A),  32 

chemical  tests,  32-43 

clinical  signs,  18-32 

dental  caries,  32 

dietary  studies,  43-52 

physical  growth,  64-132 

relationships  between  findings  from,  52-55 

Methods  of  teaching  nutrition,  using  experi¬ 
ences  of  children,  396,  420,  424 

Metropolitan  Life  Insurance  Company,  260 
Mexican  children,  growth  of,  90 
Michaelsen,  H„  xi,  421;  ref.,  439 
Milbank  Memorial  Fund,  255 
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Milk 

addition  of  vitamin  I)  to,  289-90 
dietary  needs  for,  212,  213,  214,  215,  216, 
219,  226,  227,  232 
level  in  bread,  283-84 
in  national  food  supplies,  6,  7 
Puerto  Rico,  program  to  increase  consump¬ 
tion  of,  339 
too  little  in  diets,  147 
Mohr,  E.,  ref.,  309 

Montgomery  Ward  Clinic,  Northwestern 
University,  nutrition  services  of,  330-32 
Morgan,  A.  F.,  171;  ref.,  196 
Motivation  of  nutrition  teaching 
bases  for,  15 
use  in 

of  discussion-decision  method,  403 
of  interests,  400,  420,  424,  429 
of  needs,  398,  420,  424,  429 
of  problems,  399 

Muscles,  as  they  reflect  nutritional  status,  19 
Nash,  L.,  344 

National  Association  of  Margarine  Manufac¬ 
turers,  260 

National  Congress  of  Parents  and  Teachers, 
stand  of,  on  sale  of  candy  and  soft  drinks 
in  school  lunch,  453 

National  Dairy  Council,  230,  260,  338,  456, 
511 ;  ref.,  238,  241,  385,  480,  483,  512 

National  Food  and  Nutrition  Institute 
(1952),  262 

National  group  movements,  261 
National  Health  Assembly  (1948),  262-63 
National  Live  Stock  and  Meat  Board,  260; 
ref.,  438 

National  Nutrition  Conference  for  Defense 
(1941),  261-62 

National  Nutrition  Program  (1941),  263-65 
National  Research  Council,  252-53;  see  also 
Food  and  Nutrition  Board 

National  School  Lunch  Program 
act  establishing  (1946),  468 
administration  of,  470 
direct  distribution  of  foods  in,  473 
history  of,  469 

nutritive  value  of  lunches  in,  4/ 1-/3 
research  and  education  for,  474-76 

Negro  children,  growth  of,  89 
Nervous  system,  relation  of  nutrition  to,  185 
in  animals,  186 
in  children,  187 
Neugarten,  B.,  xi;  ref.,  485 
Newfoundland  nutrition  surveys,  food  en¬ 
richment  factor  in,  54,  282,  284 

Niacin  .  ,n 

application  of  chemical  tests  lor,  60 

in  family  diets,  13 
in  national  food  supplies,  5 


nutrient  needs  for,  204,  211,  214,  215,  219 
226 

signs  of  deficiency  of,  28,  29,  30 
Nongovernmental  agencies,  252 

North  Central  Region  (experiment  stations), 
146,  147,  149,  150 

research,  basis  for  nutrition  services,  335-37 
ref.,  345 

Northeast  Region  (experiment  stations),  46, 
47,  48,  49,  142 

Nurse,  role  of 

in  correction  of  defects,  367 
in  health  appraisal  of  children,  361 
as  physician’s  representative,  367 
in  public  health  nutrition  programs, 
318-32 

in  school  nutrition  programs,  350 
in  work  with  parents,  367 
Nursery  schools,  292 

noon  lunch  as  nutrition  measure,  293 
see  also  Day  care  centers 
Nutrients 
in  family  diets,  13 
in  national  food  supplies,  5 
requirements  for,  202 
Nutrition 

defined  and  described,  good  and  poor,  1,  2, 
3 

goals  of  good,  1 
good 

in  adolescence,  231 
before  birth,  209 
in  early  school  life,  229 
in  infancy,  218 
in  overcoming  disease,  185 
in  preschool  years,  21,  225 
in  school-age  girls,  22 
relation  of,  to  health,  1 
Nutrition  Association  of  Greater  Cleveland, 
services  of,  329-30 
Nutrition  Committee  News,  252 

Nutrition  committees 
children  served  by,  344 
origin  of,  264 

Puerto  Rico,  example  of  state,  338-42 
related  to  interagency  committee,  252 
Rochester,  example  of  local,  342-44 
role  of,  in  food  enrichment,  282;  ref.,  345 

Nutrition  education 

of  classroom  teacher,  390 

personnel  in,  increased  numbers  of,  10 

in  public  health  programs,  311-32 

research  in,  389 

in  school  lunch,  455-60 

in  schools,  347-437 

see  also  Teaching  nutrition 

Nutrition  Foundation,  Inc.,  254-55 
Nutrition  programs,  public  health,  state,  and 
local 

approaches  to,  317 
goals^of,  313 
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growth  of,  311 
procedures  in,  317;  ref.,  345 
Nutrition  Reviews,  255 
Nutrition  services 

of  other  state  and  local  agencies,  examples, 
332-38 

of  state  and  local  health  agencies,  examples, 
318-32 

of  state  and  local  nutrition  committees, 
338-44 

Nutrition  teaching  aids,  482-514 
centers  for,  in  schools,  513-14 
for  children’s  information,  484-85 
criteria  for  evaluation  of,  486-90 
don’ts  in  use  of,  491 
purposes  governing  use  of,  490-91 
for  teachers’  and  leaders’  information, 
482-83 

types  of,  491-514 

animal  feeding  experiments,  509-12 
chart  materials,  497-500 
display  materials,  500-502 
dramatizations,  512—13 
films,  filmstrips,  503-6 
foods,  food  models,  502-3 
miscellaneous,  513 
pictorial  materials,  495-97 
printed  materials,  493-95 
radio  and  television,  506-8 
records  and  recordings,  509 
Nutrition  units,  development  of 
in  intermediate  grades,  426 
in  lower  grades,  422 
Nutrition  work 
evidences  of  need  of,  8-14 
evidences  of  progress  in,  4-8 
Nutritional  deficiency  diseases 
subclinical,  8,  27 
well-marked,  26 

Nutritional  deficiency  symptoms 
accuracy  of  description  of,  31 
of  ascorbic  acid  (vitamin  C),  28 
of  iodine,  28,  30 

need  for  conservative  interpretation  of 
findings,  30-32 
of  niacin,  28,  29,  30 

objective  basis  for  estimating  nutriture,  26 
problems  of  identification  of,  30 
of  protein,  28,  29,  30 
reversal  of  symptoms  of,  31 
of  riboflavin,  27,  29,  30 
stringent,  26 
of  thiamine,  27,  29,  30 
of  vitamin  A,  27,  29 
Nutritional  status 

application  of  present  knowledge  of  55 
of  children,  19,  20 
definition  of,  2 

gradations  between  excellent  and  poor,  21, 
23 ,  26 

methods  of  judging,  18-55 
relationships  between  findings  on,  52 
scales  for  grading,  23 
studies  on,  of  children,  10 


Nutritionists 

number  of,  in  public  health  agencies,  312 
qualifications  of,  313-17 
apprenticeships,  316,  317 
experience,  316 
training,  315 
Nutriture 

basic  methods  of  improving,  280-310 
definition  of,  2 
over-all,  18 

see  also  Nutritional  status 
Nylin,  G.,  93,  96;  ref.,  109 

Oldham,  H,  34,  36,  37,  38,  53,  210;  ref.,  60, 
240 

Organs  of  body,  growth  of,  69 
Orr,  J.  B.,  171,  173;  ref.,  196,  480 
Oslo  breakfast,  as  supplementary  feeding,  476 
Outhouse,  J.,  147 

Overnourished  body,  3,  133,  146,  194,  236 

Palmer,  C.  E.,  94;  ref.,  106,  109,  196 
Parents 

co-operation  of,  with  school,  407 
failure  of,  to  co-operate,  409 
follow-through  of  school  health  appraisal 
by,  367 

motivation  of,  for  home  co-operation,  408 
presence  of,  at  child’s  medical  examination, 
365 

role  of,  in  school  nutrition  program,  349 
Parent-Teacher  Association 
in  home-school-community  co-operation, 

411 

in  school  nutrition  program,  349 
Patterns  of  growth,  65,  80 
Peckham,  C.  W.,  71,  74,  88;  ref.,  106 
Pellagra,  26 
Peterson,  A.,  310 

Philadelphia  Center  for  Research  in  Child 
Growth,  79,  80 

Phipard,  E.  F.,  ref.,  16,  17 

Physical  Growth  Record  (Meredith),  127-30 
371-73 

Physical  maturity 

classification  of,  based  on  secondary  sex 
characteristics,  98 
practical  significance  of,  102 
Red  Graph  method  of  determining,  100 
relation  of,  to  nutritional  status,  103 
skeletal  development  in,  100-101 
Physician’s  role 
in  breast  feeding,  220 
in  care  during  early  childhood,  229 
in  care  during  infancy,  225 
in  care  during  school’ life,  231 
in  school  health  appraisals,  366 
in  school  nutrition  programs,  350 
Pictorial  materials,  495 
Point  Four  Program,  275-77 
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Porter,  W.  T.,  71,  73,  75,  76,  93,  96;  ref.,  109, 

201 

Potatoes,  in  national  food  supplies,  5,  6,  7 
Potgieter,  M.,  149;  ref.,  160,  512 
Poultry,  in  national  food  supplies,  6,  7 
Poultry  and  Egg  National  Board,  260 
Pregnancy 

adequate  diet  for,  215 
daily  food  guide  for,  212 
dietary  allowances  for,  204,  207,  208 
effect  of  adequate  diet  on  course  of,  217 
increased  need  for  nutrients  during,  210-12 
Prenatal  nutrition,  209 
Preschool  years,  20,  21,  225 
Pre-service  nutrition  education 
of  classroom  teachers,  391 
experience  of  one  college  with,  392 
states  which  require,  391 
Printed  materials,  booklets,  493 
Protein 

application  of  chemical  tests  for,  33 
in  family  diets,  13 
in  national  food  supplies,  5 
nutrient  needs  for,  204,  210,  214,  215,  216, 
218,  219,  225,  229,  232 
signs  of  deficiency  in,  28,  29,  30 
Psychological  aspects  of  child  feeding 
in  disease,  157 
in  early  life,  134—37 

Psychologist,  role  of,  in  school  nutrition  pro¬ 
gram,  361,  379 
Puberty 

as  related  to  physical  maturity,  98 
relation  of,  to  adolescent  growth  spurt,  65, 

81 

see  also  Adolescence 

Pubescence,  as  criterion  for  determining  phys¬ 
ical  maturity,  98 

Public  Health  Service,  250;  see  also  U.S.  Pub¬ 
lic  Health  Service;  U.S.  Department  of 
Health,  Education  and  Welfare 

Puerto  Rico 

dietary  pattern  for  (“Basic  Four”),  52,  341, 
499 

growth  of  children  in,  90 

nutrition  workshop  in,  394 

rice  enrichment  law  in,  288 

state  nutrition  committee  in,  338;  ref.,  346 

Pyle,  S.  E,  79,  100;  ref.,  Ill,  131 

Rabinovitch,  R.  D.,  158;  ref.,  163 
Radio,  506 

Radke,  M.,  405;  ref.,  159,  404,  415 
Recommended  Dietary  Allowances 
ages,  conditions,  covered  by,  204 
development  of,  203 

and  family  diets,  11 

as  met  by  well-  and  poorly  nourished  chil¬ 
dren,  235 

and  national  food  supplies,  / 


nutrients  included  in,  204 
practical  tests  of,  205-8 
and  school  lunch,  445,  464 
use  and  abuse  of,  209 
use  of,  in  dietary  studies,  52 
Records  and  recordings,  509 
Red  Cross  Nutrition  Program 
increase  in  number  of  nutritionists  in,  10 
initiation  of,  311 

in  Washington,  D.C.,  chapter,  328 
Red  Graph  method,  of  determining  skeletal 
maturation,  100 
Research 

as  basis  for  knowledge  of  subject  matter 
and  method,  14 
on  improved  feeding,  170 
in  nutrition  education,  389 
Reynolds,  E.  L.,  67,  79,  94,  99,  102;  ref.,  106, 
109, 111 

Reynolds,  M.,  149;  ref.,  160 
Rheumatic  fever 

effect  of,  on  growth,  91 
relation  of,  to  nutrition,  184 

Riboflavin 

application  of  chemical  tests  for,  38,  206 
in  family  diets,  13 
in  national  food  supplies,  5 
nutrient  needs  for,  204,  211,  214,  215,  216, 
219,  226,  229 

signs  of  deficiency  of,  27,  29 
Rice,  287 

Richmond,  J.  B.,  xi,  223,  233;  ref.,  241,  242, 
439 

Rickets,  26 

Roberts,  L.  J.,  xi,  47,  53,  116,  142,  150,  171, 
172,  173,  195,  205,  206,  317,  388,  389, 
444;  ref.,  16,  57,  60,  160,  161,  195,  196, 
197,  241,  308,  310,  346,  386,  415,  483 

Robinow,  M.,  79,  102,  111 
Robinson,  W.  D.,  51 

Rochester,  Monroe  County  Nutrition  Com¬ 
mittee,  342 

Rose,  M.  S.,  388;  ref.,  415,  439,  512 
Rothney,  J.  W.  M.,  78 
Rowntree,  J.  I.,  ref.,  16,  415,  439 

Salcedo,  J.,  286;  ref.,  307,  308 
Salt,  288;  see  also  Iodized  salt 
Seasonal  variation  in  rate  of  growth,  92-98 
Sebrell,  W.  H.,  ref.,  16,  55,  57,  200,  288,  308, 
481 

Scammon,  R.  E.,  69;  ref.,  106 
Schneider,  E.,  ref.,  390,  415,  439 
School  life,  229 
School  lunch,  the 

“A”  type  developed  by  Roberts,  444 
atmosphere  for  serving  of,  446 
building  of  program,  377 
classroom  educational  activities  for,  *  <. 
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contributions  of,  449-68 
dietary  improvement  resulting  from,  463- 
66 

facilities  of  room  for  serving,  445 
as  factor  in  dietary  improvement,  8,  9 
food  likes  and  dislikes  in,  451 
food  and  nutrition  standards  for,  445,  449- 
55 

goals  for,  444-49 
growth  of 

in  Great  Britain,  441-42 
in  U.S.,  442 

home  co-operation  with,  447,  462-63 
influence  of,  on  food  habits,  296 
lunchroom  educational  activities  for,  459 
national  program  for,  442-43,  468-76 
negative  influences  in,  452-54 
nutrition  education  and,  447,  455-60 
nutritional  well-being  and,  466-68 
nutritive  value  of,  464 
origin,  purpose,  development  of,  441-44 
personnel  in,  criteria  for,  448-49 
in  Puerto  Rico,  341 

recommended  dietary  allowances  in  rela¬ 
tion  to,  464—65 

in  relation  to  dietary  needs,  445 
role  of,  in  school  nutrition  program,  336, 
337,  454 

in  social  adjustment  schools,  303-5 
social  and  emotional  development  through, 
460-62 

U.S.  Department  of  Agriculture  study  on, 
464 

ref.,  478-81 

School  Nutrition  Program 
administrative  responsibility  for,  347 
appraising  needs,  on  basis  of 
food  practices,  350,  351 
growth  criteria,  369 
health  services  available,  361 
health  status  of  pupils,  361 
knowledge  and  attitudes,  357 
living  habits  which  affect  nutrition,  360 
school  lunch  choices,  354 
building  of,  based  on  need 
to  foster  mental  and  emotional  health 
378 

to  institute  positive  measures,  377 
to  provide  suitable  environment,  375 
to  tabulate,  graph  findings,  375 
evaluation  of  methods  in,  412 
health  council  or  committee  for,  348 
measuring  progress  of,  353,  356,  357,  360 
364,  369,  370-75 
staff  participation  in,  349 

School  personnel,  health  examinations  for 
365 

Scurvy,  26 

Shaw,  J.  H.,  xi,  175,  177,  182;  ref.,  198 
Sheets,  O.,  286 

Sherman,  H.  C.,  147;  ref.,  197,  483 
Shultleworth,  F.  K.,  78;  ref.,  Ill 
Sidwell,  V.,  142 


Simmons,  K.,  79;  ref.,  106,  111 
Sinclair,  T.  J.,  492 

Skeleton,  as  it  reflects  nutritional  status,  19 
Sleep 

in  early  childhood,  228 
as  factor  in  nutrition,  153,  360 
Smedley,  F.  YV.,  72,  76 
Smith,  J.,  147 

Snack  foods,  in  school  lunch,  452;  see  also 
Between-meal  snacks 

Social  adjustment  schools,  group  feeding  in, 
303-5 

Social  development,  through  school  lunch, 
460-62 


Soft  drinks 

relation  of,  to  milk  consumption,  150 
statement  on 

by  American  Dental  Association,  453 
by  American  Dietetic  Association,  454 
by  Council  on  Foods  and  Nutrition,  453 
by  National  Congress  of  Parents  and 
Teachers,  453 

by  state  of  Washington,  453 
unfavorable  to  school  program,  376 
Sognnaes,  R.  F.,  175;  ref.,  198 

Sontag,  L.  W.,  79,  92,  94,  102;  ref.,  57,  106, 
109,  112,  241 

Spies,  T.,  94,  103;  ref.,  112,  131,  195,  197,241 
Stacey,  H.,  ref.,  346 
Stare,  F.  J.,  256;  ref.,  17,  162,  278,  416 
State  Health  Departments 
increase  in  number  of  nutritionists  in,  10 
nutrition  programs  in,  319-23 

Stearns,  G.,  147,  225,  232,  233;  ref.,  198,  242 
Steinkamp,  R.  C.,  51 


Stevenson,  S.  S.,  222,  223;  ref.,  242 
Stiebeling,  H.  K.,  7;  ref.,  16,  17,  159,  279 
Stolz,  H.  R.,  78;  ref.,  112 


Storvick,  C.  A.,  36;  ref.,  60,  160 


Stuart,  H.,  67,  79,  80,  81,  123;  ref.,  106,  109, 
132,  197,  237,  238,  242,  386 


Stuart-Meredith  growth  norms 
basis  for,  123 
illustration  of,  124 
interpretation  of,  126 
measurements  employed  in,  125 
objective  of,  125 


Student  self-appraisal,  method  of,  364 
Subcutaneous  tissue 
as  affected  by  sex,  67 
growth  of,  67 

as  it  reflects  nutritional  status,  66 
method  of  measuring,  67 
norms  for  thickness  of,  67 
relation  of,  to  other  measures  125 
variation  of 
in  teen-age  boys,  24 
in  ten-year-old  girls,  25 
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Sugar,  in  national  food  supplies,  6;  see  also 
Candy 

Summer  camps,  group  feeding  in,  305-6 
Summer  Round-up  (1925),  267 
Sunkist  Growers,  260 

Supplementary  feeding 
in  infants’  diet,  219,  223 
at  school,  476-78 
Swanson,  P.,  11;  ref.,  17 
Sweets;  see  Candy 
Szymanski,  B.  B.,  40;  ref.,  60 

Tables  of  food  composition,  50 
Tanner,  J.  M.,  99,  100;  ref.,  132 
Teacher,  the,  390 
Teaching  aids,  482-514 
criteria  for  evaluating,  489 
use  of,  in  nutrition  units,  420,  424,  429 
see  also  Nutrition  teaching  aids 
Teaching  nutrition  (in  schools) 
approaches  in,  417 

characteristics  of,  at  different  grade  levels, 
420-30 

as  correlated  with  social  studies,  418 
effective  methods  of,  395-413 
evaluation  of  methods,  412 
history  of,  388 
methods  of,  research  in,  389 
as  planned  part  of  health  education,  418 
using  experiences  in,  420,  424,  429 
see  also  Nutrition  education 
Technical  Co-operation  Administration,  276 
Television,  506 
Thiamine 

application  of  chemical  tests  for,  38,  206 
effect  of  added,  on  mental  ability,  192 
effect  of  deficiency,  on  nervous  system,  188 
in  family  diets,  13 
in  national  food  supplies,  5 
nutrient  needs  for,  204,  206,  211,  214,  215, 
216,  219,  226,  229  _ 
signs  of  deficiency  of,  27,  29,  30 

Thyroid,  iodine  deficiency,  28 
Tinsley,  W.  V.,  48;  ref.,  62,  416,  439,  481 
Tisdall,  F.  F.,  29,  86,  216;  ref.,  55,  238,  284 
Todd,  T.  W.,  79,  80,  167;  ref.,  106,  197 
Todhunter,  E.  N.,  xi,  142,  454;  ref.,  160,  386, 
440,  481,  484,  499,  512 
Tonsils  and  adenoids,  defective,  related  to 
nutrition,  155 
Tooth  decay,  relation  of 
to  fluorine  intake,  181 
to  improved  diets,  182 
to  nutrition,  155 

in  developing  teeth,  174 
in  fully  formed  teeth_,  J76 
in  maturing  teeth,  175 
to  wartime  diets,  178 
see  also  Dental  caries 


Toverud,  G.,  179,  180;  ref.,  198 
Toverud,  K.  U.,  211,  231;  ref.,  242 
Trulson,  M.,  46,  47,  139;  ref.,  17,  62,  160 
Tuberculosis 

relation  of,  to  nutrition,  156,  183 
vitamin  D  requirements  of  adolescents 
with,  233 

Tuberculosis  Institute,  Chicago,  Cook  Coun¬ 
ty,  nutrition  services  of,  332 
Turner,  D.,  46;  ref.,  61 


Undernourished  body,  3,  133,  193 
United  Nations  (UN)  Agencies,  269-75 
United  Nations  Educational,  Scientific  and 
Cultural  Organization  (UNESCO),  273— 
74 

United  Nations  International  Children’s 
Emergency  Fund  (UNICEF),  274-75 
U.S.  agencies  functioning  internationally, 
275 

U.S.  Children’s  Bureau,  116,  225,  229,  231, 
236,  248,  311,  312;  ref.,  366 
U.S.  Department  of  Agriculture,  246-48 
Co-operative  Extension  Service  of,  247-48 
Experiment  Stations,  Office  of,  247 
Foreign  Agricultural  Service  of,  277 
Human  Nutrition  and  Home  Economics 
Research  of,  246-47 

role  of,  in  National  School  Lunch  Program, 
470-74 

U.S.  Department  of  Health,  Education  and 
Welfare,  248-50 
Children’s  Bureau,  248 
Office  of  Education,  249 
Public  Health  Service,  250 
U.S.  Office  of  Education,  249,  474,  488 
U.S.  Office  of  Experiment  Stations,  247 
U.S.  Public  Health  Service,  94,  1 16,  250,  312; 
ref.,  366 

Universities,  colleges,  professional  schools, 
role  of,  in  nutrition  education,  256-57 
Upper  grades,  nutrition  teaching  in,  428-30 
Urbach,  C.,  34,  171;  ref.,  59,  196 


ughn,  E.,  344 

dietary  needs  for,  212,  213,  214,  226,  227 
n  national  food  supplies,  6,  7 
too  few  in  children’s  diets,  148 

locity,  growth  norms,  113 
siting  Nurse  Association  of  Detroit,  nutri¬ 
tion  services  of,  325-28 

Lamin  A  ,  ,  on/. 

implication  of  chemical  tests  for,  40,  296 
deficiency  of,  in  night  blindness,  32 
in  family  diets,  13 

in  national  food  supplies,  5 

nutrient  needs  for,  204,  21 1,  214,  215,  216, 
219,  226,  229 
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problems  of  interpreting  findings,  40-41 
signs  of  deficiency  of,  27,  29 
Vitamin  D 

application  of  chemical  tests  for,  41 
nutrient  needs  for,  204,  213,  216,  223,  226, 
229,  232 

signs  of  deficiency  of,  30 
Vitamin  Foundation,  255 

Wagner,  M.  G.,  295;  ref.,  310 
Wait,  B.,  47;  ref.,  62,  481 
Waite,  M.,  47;  ref.,  62 
Walsh,  H.,  344 

War  Food  Administration  (1918),  263 

Wartime  diets,  effects  of 
on  growth,  168-70 
on  mental  ability,  190 
on  nervous  system,  187 
on  tooth  decay,  178-83 

Washburn,  A.  H.,  65,  79;  ref.,  106 
Weaning,  gradual  process  of,  221 
Weaver,  R.,  180,  181;  ref.,  199 

Weight-height-age  tables 
Baldwin-Wood,  77,  114 
first  ones  developed,  71,  73 

Well-nourished  body,  19 
what  it  takes  to  have,  202 
why  all  children  do  not  have,  133 

Welsh,  J.  B.,  91;  ref.,  110 
West,  G.  M.,  71,  75 

West  Virginia  Extension  Service,  nutrition 
services  of  £332-35 
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Wetzel  Grid 

application  of,  91,  122,  373 
description  of,  120 
illustration  of,  119 
interpretation  of,  122 
method  of  use  of,  121 
origin  of,  118 
tests  of  reliability  of,  122 
ref.,  132,  387 

Wheat  Flour  Institute,  260,  512 
Whipple,  E.,  344 
Whitacre,  J.,  94 

Whitehead,  F.  E.,  nutrition  education  stud¬ 
ies,  389;  ref.,  387,  416,  440 
White  House  Conferences  on  Children,  265- 
66 

Wiehl,  D.,  31 ;  ref.,  57 
Wilder,  R.,  8;  ref.,  17,  55,  284 
WiUiams-Waterman  Fund,  255 
Wines,  J.  V.,  79,  99 
Wood,  T.  D.,  114,  115 
Woodbury  weighl-height-age  tables,  117 
Workshops  in  nutrition 
history  of ,  393 
school  lunch,  475 
types  of,  394 

World  Health  Organization  (WHO),  271-73 
Xerophthalmia,  26 

Ylvisaker,  report  on  hospital  feeding,  302; 
ref.,  310 

Youmans,  J.  B.,  34,  38,  42;  ref.,  57 
Young,  C.,  52;  ref.,  63,  161 
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